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No. Name. Town. County. 

13. Alvah L. Reynolds Madison Morris. 

14. Geo. H. Peterson Fair Lawn Bergen. 

15. John Moore Little Silver Monmouth. 

16. Charles Momm Iryington Essex. 

17. John McCleary Sewell Gloucester. 

18. William Rose Red Bank Monmouth. 

19. Jas. Ambacher West Ena *. Monmouth. 

20. J. D. Brown AUenhurst Monmouth. 

21. James Clinton Morris Plains Morris. 

22. W. G. Eisele West End Monmouth. 

23. W. H. Forristel Plainfield Union. 

24. V. J. Humbrecht West Windsor Mercer. 

25. Amon Heights Nursery Co. . . . Merchantville Camden. 

26. F. B. Beugelaar Rutherford Bergen. 

27. Frank Breck V ineland , Cumberland. 

28. Michael N. Borgo .- Vineland Cumberland. 

29. Mrs. N. P. Creely Burlington Burlington. 

30. John Casazza East Vineland Cumberland. 

31. Peter Henderson & Co Jersey City Hudson. 

32. W. A. Manda, Inc South Orange Essex. 

33. Vineland Grape Juice Co Vineland Cumberland. 

34. Geo. Macaltione Woodstown Salem. 

35. Wm. L. Ewing Fishing Creek Cape May. 

36. K. E. de Waal Malefyt Ridgewood Bergen. 

37. J. J. Phelps Hackensack Bergen. 

38. K. Herman Stoye Eatontown Monmouth. 

39. Mrs. E. P. McColgan Red Bank Monmouth. 

40. Arthur J. Collins Moorestown Burlington. 

41. J. M. Ralston AUenhurst Monmouth. 

42. M. 0*Hagen Asbury Park Monmouth. 

43. Wm. O'Hagen Asbury Park Monmouth. 

44. Mrs. W. S. Hertzog Morris Plains Morris. 

45. Carlman Ribsam Trenton Mercer. 

46. North Jersey NuxBeries Millbum ELssex. 

52. Jos. H. Black Son & Co . . . , . . Hightstown Mercer. 

53. Charles Black Hightstown Mercer. 

57. Bassett & Weller Hammonton Atlantic. 

58. R. D. Cole Bridgeton Cumberland. 

59. Geo. W. Bassett Hammonton Atlantic. 

60. C. B. Qorner & Sons Mount Holly Burlington. 

61. J. T. Garrison & Sons Woodruff Cumberland. 

62. Ellsworth Pedrick Woodruff Cumberland. 

63. Hiram T. Jones Elizabeth Union. 

65. S. T. Pullen Bnglishtown Monmouth. 

66. Chas. A. Baird Freehold Monmouth. 

67. George A. Shultz Jamesburg Middlesex. 

68. Chas. H. Totty Madison Morris. 

69. Samuel Brant Madison Morris. 

70. Chas. A. Bennett Newtown Mercer. 

71. Albert Nelson Allen town Monmouth. 

72. W. H. Polhemus Robbinsville Mercer. 

77. Henry E. Burr South Orange Essex. 



EXPERIMENT STATION EEPORT. 511 

No. Name. Town. County. 

78. J. T. Randolph Rutherford Bergen. 

79. John Bennett Atlantic Highlands .... Monmouth. 

80. J. E. Kuhns Gliffwood Monmouth. 

81. Wm. W. Lukens Princeton Mercer. 

82. The Ghas. G. Owens Go Orange Essex. 

83. Garfield Williamson Ridgefield Bergen. 

86. Frank Lenz Irvington Essex. 

85. J. T. Lovett Little Silver Monmouth. 

89. Edwin Allen & Son New Brunswick Middlesex. 

90. Samuel G. DeGou Moorestown Burlington. 

91. Max Rumprecht Fort Lee Bergen. 

93. Bound Brook Nurseries Bound Brook Somerset. 

94. T. G. Kevitt Athenia Passaic. 

95. James Apgar Fairmount Hunterdon. 

96. Williard Apgar Fairmount Hunterdon. 

97. Mrs. E. B. Gonover Fairmount Hunterdon. 

98. Mansfield Eick Bissell Hunterdon. 

99. J. H. Lindsley White House Hunterdon. 

100. W. S. Perry Vail Warren. 

101. J. G. Williams Montclair Essex. 

103. Stanton B. Gole Bridgeton Gumberland. 

104. John W. Henry Lebanon Hunterdon. 

105. Samuel H. Wilson. Allerton Hunterdon. 

106. W. S. Pullen & Go Granbury Middlesex. 

107. P. V. Drake Hopewell Mercer. 

108. Francis Pettit Mount Rose Mercer. 

109. Wilfred Everingham WoodsvUle Mercer. 

110. Gharles Bird Arlington Hudson. 

111. John Fleming Parker Morris. 

112. J. Kaiser Davis Ghester Morris. 

113. Mathias Fleming Parker Morris. 

115. Gicero Higgins Ringoes Hunterdon. 

116. H. G. Steinhoff West Norwood Bergen. 

117. Wm. G. Evans. Sewell Gloucester. 

121. J. Monroe Mattison Englewood Bergen. 

122. David V . Higgins Ringoes Hunterdon. 

123. James H. Vliet .' . Gladstone Somerset. 

124. J. D. Lindsley Mendham Morris. 

125. Luther A. Apgar High Bridge Hunterdon. 

126. Wm. Tricker Arlington Hudson. 

Most of the nurseries which were handling pine trees were in- 
spected in the spring or eariy summer by the writer to determine 
their freedom from the blister rust (Peridermium strobi Klebahn). 
During July and August nearly all the nurseries were in- 
spected by Mr. Dickerson, and a few also by the writer. The few 
remaining nurseries, which were devoted to the growing of straw- 
berries, were inspected by Mr. H. B. Weiss, of the Department of 
Entomology. 
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The nurserymen very generally expressed a willingness to co- 
operate with the department in its work, some of them cancelling 
orders for European white pine stock, others voluntarily destroy- 
ing white pine stock which they suspected, whife several of them 
have sent diseased plants and asked for advice. 

The following diseases were the most common and most impor- 
tant found in the nurseries : 

Apple, pear and quince — Canker caused by fire blight {Bacillus 
cmiylovorus (Burr) De Toni) and black rot (Sphaeropsis ma- 
lorum Pk.) which also caused a leaf spot. Rust, which also oc- 
curred on flowering crab. Crown gall on but very few trees. 

Blackberries, dewberries and raspberries — ^Anthracnose (Oloeo- 
sporiiim Venetum Speg) quite common but not severe. Double 
blossom (Fusarium Rvbi Winter) was quite common, especially 
on dewberries. Crown gall {Pseudomonas Tumefaciens Smith 
and ToAvnsend) was quite common on red raspberries. 

Boxwood — A leaf and stem disease (Volutella Boxi (Cola) 
Berh.) on stock imported from Holland. Destroyed by consignee. 

Chestnut — Very little chestnut is handled by the New Jersey 
nurser;jTnen, and every nursery handling such stock was found to 
be infected with the bark disease {Diaporthe parasitica Murrill). 
All of the diseased stock, and in some cases the entire stock, was 
destrovc-d. 

Currants — Anthracnose (PseiuJop^ziza rihis Kleb) and cane 
blight (Nectria cinnaha/rina (Tode) Fr.) were found in a few 
nurseries and some stock destroyed. 

Hollyhock- — Rust {Puccinia malvacewrum Mont.). 

Peach — Yellows and little peach are two diseases which are 
said to be distributed through the nursery, but are very, difficult to 
detect in young trees. A number of trees which we suspected of 
being diseased were destroyed upon our recommendation. How- 
ever, it appears to the writer that some method other than inspec- 
tion must be devised for the control of these diseases. It also ap- 
pears that the most feasible method will be to supply the nursery- 
men with bud wood from our own state orchards. 

Other diseases of minor importance will be mentioned in the 
list of plant diseases reported from various sources. 
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ORCHARD INSPECTION. 

During the summer a number of orchards were also inspected 
upon the request of the owners, and advice given for the control of 
diseases. 

INSPECTION OF IMPORTED STOCK. 

The passage of a quarantine law by the last session of Congress 
and a subsequent quarantining of a considerable part of Europe 
for protection against the introduction of the wart disease of the 
potato and the blister rust of the white pine has been greatly to 
our advantage. It was impossible to inspect cargoes of potatoes 
in such a manner as to make the work efficient. Although the 
great bulk of such shipments was intended for food, it was im- 
possible to prevent ignorant and irresponsible individuals from 
selling or using them for seed. Therefore, the importation of 
potatoes from countries where the disease is known to exist was a 
continual menace to the potato growing industry of the entire 
country. 

The character of the blister rust of the white pine is such as to 
make its detection impossible until it has reached the eruptive 
stage. Since the imported stock might not show the disease at 
the time of importation, it was possible for it to be distributed on 
the market and to develop the disease one, two or three years later. 
Therefore, the inspection for this disease was more or less un- 
certain. There is a considerable quantity of Europ€!an pines in 
the 'New Jersey nurseries, which must be kept under observation 
until ready to put on the market. 

The inspection of stock from other states is a problem to which 
we are giving considerable attention. There are a great many 
shipments to many points. The shipments to the nurserymen can 
usTi-ally be reached, but the small shipments to individuals are not 
so easily managed. 

CHESTNUT BARK DISEASE. 

The very destructive disease which threatens to destroy our 
chestnut timber has spread to practically every part of the State 
Tvhere there is any chestnut growth. The total loss to the country 

33 
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at large will no doubt exceed $25,000,000. During the year the 
writer attended two conferences for the consideration of this very 
important disease. One called by Governor Tener of Pennsyl- 
vania met at Harrisburg, February 20th and 21st, and was at- 
tended by more than 200 delegates and visitors, representing four- 
teen states, the District of Columbia and Canada. The report 
of this conference has been published by the Commission for the 
Investigation and Control of the Chestnut Tree Blight Disease in 
Pennsvlvania. 

The second conference was called by Dr. Haven Metcalf of the 
United States Bureau of Plant Industry and held in Washington, 
D. C, August 29th and 80th, for the purpose of considering the 
best methods of investigating the chestnut bark disease in accord- 
ance with a Federal appropriation of $80,000 for this purpose. 
One of the results of this conference was the subdividing of the 
investigation into ten heads, and the writer was appointed to 
supervise one of these lines of work. The Federal authorities 
will appoint a man who will be stationed at New Brunswick to 
assist in this .work. 

PUBLICATIONS. 

The character of certain diseases which were likely to. be in- 
troduced into the State at any time and certain outbreaks which 
did occur made it necessary to issue the following series of press 
bulletins : 

No. 1. Chestnut Bark Disease (January). 

No. 2. Canker or Wart Disease of the Potato (January). 

No. 3. Blister Eust of the White Pine (April). 

No. 4. Crov^i Gall and Hairy Koot (May). 

No. 5. Peach Yellows, Little Peach and Peach Rosette (July). 

No. 6. Potato Failures (August). 

These bulletins were sent to the press throughout the State and 
also to the local granges. In addition to these bulletins the writer 
also prepared a paper on "Diseases of Shade and Forest Trees" 
which was published by the Forest Park Eeservation Commission 
of New Jersey in connection with a work by State Forester Alfred 
Gaskill on "The Planting and Care of Shade Trees." 

It appears to the writer to be advisable to continue the publica- 
tion of the press bulletins from time to time, treating the more 
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important epidemics, and also to publish a series of circulars 
treating the most common and most important diseases occurring 
in the State. 

INVESTIGATIONS. 

The work of the year has indicated that the most valuable work 
of the department will be the investigation of diseases already 
present in the State. Therefore, we have projected the following 
lines of work : 

1. The Chestnut Bark disease in co-operation with the United 
States Bureau of Plant Industry, which has already been re- 
ferred to. 

2. A study of peach yellows and little peach for the purpose 
of determining the causes, if possible, and the factors which are 
conducive to the control of the disease. 

3. A study of the diseases of sweet potatoes both in the field and 
in the storehouse. 

4. A study of the apple rots with special attention to a dry spot 
rot which is very common on the Jonathan in storage. 

5. A study of the storage rot of the Dahlias. 



DISEASES OF THE YEAR. 

The following is a list of diseases which have been reported or 
collected by members of the staff during the year. More than 
half of these diseases were sent in by farmers with inquiries as to 
their character and methods of control. In some cases there were 
a gresit many inquiries concerning a disease. 



ALFALFA {Medicago scctiva L.). 

Leaf Spot. Pseitdopeziza medicaginis (Lib.) Sacc. Very 
common and widely distributed throughout the State. Very 
severe in late summer and fall. No practical method of control. 
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IVY (Ampelopsis veitchii). 

*Leaf Spot. Phyllosticta ampelopsidis E. & M. Very com- 
mon, especially near the ground. 



APPLE {Pyrus mains L.). 

*Ckown Gali. and Hairy Root. Pseudomonas tumefaciens 
E. S. & T. This disease is widely distributed throughout the 
State, but is most severe in the raspberry growing districts. Ac- 
cording to the United States government reports it occurs on at 
least twenty-four species of plants ii^ fourteen families. It at- 
tacks the apple, pear, peach, plum, cherry, bush berries and roses. 
It is most severe on the red raspberries, reducing the size and 
vigor of the plants and causing a decreased crop. Peaches af- 
fected with this disease will not bear as well as healthy trees- 
The spongy tissues of the galls is also a favorite place for the 
work of the peach tree borer, and the combined work of these two 
pests is the cause of heavy losses to the peach industry. The 
disease is less severe on the apple, and there is a great difference 
of opinion as to the amount of loss due to this cause. It is very 
evident that trees affected with the disease will frequently grow 
and have all the appearance of perfect health, but such trees 
will not as a rule produce as well as healthy trees. The planting 
of trees^ affected with this disease is to be discouraged. 

*Black Rot. Sphaeropsis malorum Pk. This disease is 
quite common in both orchard and nursery, and in some cases has 
proved to be especially severe. The disease attacks leaves, stem 
and fruit. The most severe case coming to our attention this 
year was in an orchard in which a row of bearing Delaware 
winter trees was practically ruined by branch and trunk cankers. 

^RiPE Rot. Olomerella rufomaculans (Berk) S. and von S. 
This disease is widely distributed and was destructive in un- 
sprayed orchards. 

Pink Rot. Cephalothecium roseum Cda. This rot is not 
serious except in storage. 

Brown Rot. Sclerotinia fructigena (Pers.) Schret. On 
fruit of trees near peach and plum trees. Of no importance. 
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Spot Eot. AUernaria sp. This rot, which caused numerous 
small dry specks on fruit in storage, was found on several varieties 
but was most severe on the Jonathan. It is the subject for in- 
vestigations which we are now conducting. 

*FiRE Blight. Bacillus amylovorus (Burr) De Toni. This 
very common and well known disease has not been especially 
severe this year. 

*ScAB. Venturia pomi (Ft.) Wint. Very abundant and 
very severe. In many cases the regular spraying treatments did 
not control it. 

B^r.oTCH. Phyllosticta solitaria E. & E^ Common. 

Ei.Y Speck. Leptothyrium pomi (Mont. & Fr.) Sacc. Com- 
noLon. 

Leaf Spot. Coryneum faliicolum Fckl. One record. 

*Kttst. Gymnosporangium macropus Lk. Common but not 
serious. 

ARBOR VIT^. (Thuja occidentalis L.). 

*DiE Back. Apparently due to Pestalozzia sp. Common and 
severe in some cases. 



ASH (Fraximis americana L.). 
Die Back. Cause undetermined. Several complaints. 



ASPARAGUS (Asparagus sp.). 
HusT. Puccinia asparagi De C. Not serious. 



BEAN (Phaseolus sp.). 

Antheacnose. Colleiotrichum Undemiuthianum (S. & M.) 
B. & C. Not serious. 

XiEAF Spot. Phyllosticta sp. A severe outbreak of this 
disease in the Jewish settlements in the vicinity of Vineland 
practically ruined the crop of pole lima beans for a large number 
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of farmers. The disease appeared as a spotting which practically 
ruined the foliage and occurred to some extent on the stems and 
pods. It was almost entirely restricted to a territory which had 
just previously been swept by a severe wind storm, which no 
doubt caused numerous wounds affording a ready entrance for the 
fungus. • It was not severe on the bush lima beans. An outbreak 
of this disease was reported by Dr. Halsted in 1891. 



BEET {Beta vulgaris L.). 
Leaf Spot. Cercospora beticola Sacc. Common. 

BLACKBEKKT (Ruhus sp.). 

^Anthkacnose. Gloeosporium venetum Speg. Of no great 
importance this year. Growers should set clean plants, and 
nurserymen should spray their stock with Bordeaux mixture. 

*Leaf Spot. Septoria rubi West. Common. 

EcrsT. Gymnoconia interstitialis (Schlecht) Lagh. Common. 
Diseased plants should be dug and burned. 

BOXWOOD (Buxus sp.). 

*Leaf and Stem Disease. Volutella hoxi (Cda.) Berk. 
Found in one nursery on stock imported from Holland. The en- 
tire stock was destroyed. 

CABBAGE (Brassica oleracea L.). 

Clttb Root. Plasmodiophora hrassicce Wor. This disease oc- 
curs locally throughout the State. It can be controlled by rota- 
tion of crops and by free liming of the soil. 

Black Eot. Pseudomonas campestris (Pammel) Erw. Smith. 
This disease occurs locally throughout the State. It can be con- 
trolled by rotation of the crops and by treating the seed for 
twenty minutes in formalin (1 part formalin to 200 parts water). 

Damping Off. Fusariurn sp. Occurs in seed beds and cold 
frames. 
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CEDAR (Juniperus virgirmmci L.). 

KusT. Gymnosporangium macropus Lk. Common through- 
out the State. 

CHEEEY (Prunus sp.) 

Beown Eot. Sclerotinia fructigena (Bers) Schroet. Com- 
mon. See peach. 

*Leaf Spot. Cylindrosporium padi Karst. This disease was 
very common, and we received a great many inquiries concerning 
it. Spraying with commercial lime sulfur just as the buds are be- 
ginning to swell will be of great benefit. Additional spraying 
with self-boiled lime-sulfur about thirty days after blooming and 
again just after gathering the crop will practically control the 
disease. 

CELEEY (Apium graveoleus L.). 

Leaf Blight. Cercospora apii Fr. Common, especially in 
the southern part of the State. All diseased plants should be re- 
jected and the young plants in the beds should be sprayed with 
Bordeaux mixture. The Bordeaux treatment may be repeated 
in the field about once in every two weeks. 



CHESTNUT (Castanea dentata (Marsh) Borkh.). 

^Blight. Dmporthe parasitica Murrill. This disease is quite 
common throughout the State, and there is practically no hope of 
checking its ravages on the native growths. 



COEN (Zea mays L.). 

Smut. Ustilago Zece (Beckm.) Ung. Common and very 
severe in some localities. 

EusT. Puccinia sorghii Schw. On late planting. 
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FLOWERING CRAB {Crataegus sp.). 
Rust. Gymnosporaiigium sp. In a few nurseries. 



CURRANT (Ribes sp.). 

'^Cane Blight. Necina cinnabarina (Tode) Fr. Occurred 
in the northern part of the State. The diseased parts should be 
cut out and burned. 

Anthracnose. Pseudopeziza ribes Kleb. Common and quite 
severe in the north part of the State. Plants should be sprayed 
with Bordeaux mixture every three or four weeks throughout the 
season except when the fruit is approaching maturity. 



CAT ALP A (Catalpa bignonioides Walt.). 
*Leaf Spot. Cercospora catdlpoe Wint. Common. 



DAHLIA (Pa Wiasp.). 

Rot. Cause not definitely determined. Reported from the 
southern part of the State. 



DEWBERRY {Rubus sp.). 

*Antiibacnose. ^ 

*Leaf Spot. ^See Blackberrv. 

Rust. J 

*Double Blossom. Fusariura rubi Wint. Common, especi- 
ally in the southern part of the State. This disease can be readily 
controlled by removing the diseased buds as soon as the disease 
appears in the spring. 
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EGGPLANT (Solanum melongena L.) 
Wilt. Bacterial, Not severe this year. 

GLADIOLUS {Gladiolus sp.). 
Bui.B Rot. Cause undetermined. 



GOOSEBEEEY {Rihes grosmlaria L.). 

*Leaf Spot. Septoria ribis Desm. Common. This disease 
can be controlled by spraying with Bordeaux mixture every three 
or four weeks throughout the growing season except during the 
maturity of the fruit. 

GEAPE (Vitis sp.). 

* 

Necbosis. Fusicoccum viticolum Eeddick. Eeported on 
grapes grown under glass. 

^zjlck Eot. Cruignardia bidwellii (Ell.) V. & E. Common 
but not severe this year. 

Downey Mildew. Plasmopara viticola (B. & C.) D. T. 
Common but not serious. 



HOLLYHOCK (Althcea rosea Car.). 
'^Eust. Pvccirda malvacearum Mont. Common. 



HOES&CHESTNUT (Aesculus Uppocastanum L.) . 

*Mii.bew. Uncinula flexosa Ph. Eare. 

*Leaf Spot. Phyllosticta sphaceropsidis E. & E. Very 
severe. Can be controlled by spraying with Bordeaux mixture 
vrherever such treatment is practical. 
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* 



KERRIA JAPONIOA. 



Leaf Spot. Septoria sp. One report. 



LILAC {Syringia vulgaris L.). 

PowDEBY Mildew. Microsphcera alni (Wallh) Wint. Com- 
mon. 

MAPLE (Acer sp.). 

*Tar Spot. lihytisma acerinum (Pers.) Fr. Common. 
Slow Dying. Cause undetermined. 



MULBERRY (Moras sp.). 
Die Back. Common. Cause undetermined. 



MUSKMELON (Cucumis melo L.). 

Leaf Mould. Alternaria brassicoe. Reported in the northern 
part of the State. 

Wilt. Necosmospora vasinfecta (Atk.) Smith. Reported in 
northern part of the State. 

Downey Mildew. Plasmopara cuhensis (B. & C.) Humph- 
rey. Common. Can be readily controlled by frequent sprayings 
with Bordeaux mixture. 



MUSTARD (Brassica sp.). 

White Rust. Cystopus candidus (Pers.) Lev. Common. 
Not found on cultivated crops. 
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OAK (Quercus oLha L.). 
Bark Disease. Cause undetermined. Not serious. 



OATS (Avena sativa L.). 
Smut. Ustilago avenoe (Pers.) Jens. Common. 



'Onion (AlUum cepa L.). 

Brittle. This disease occurred in the vicinity of Mount Holly 
and caused considerable loss. The cause is undetermined, but it 
is apparently the same as a disease which appeared in Connecti- 
cut in 1905. It prevents the germination of a considerable 
quantity of seeds or destroys the young plants soon after germina- 
tion or causes a dwarfing of many that survive. It occurs in 
restricted areas over the fields. 



PEACH (Prunus persica (B. & H.). 

Brown Rot. Sclerotinia fructigena (Pers.) Schroet. This 
well known disease is very common and was very abundant and 
destructive on trees that were not properly sprayed. 

*Crown Gall. Pseudomonas tumefaciens E. S. & T. ' This 
disease is quite common and widely distributed and is quite severe 
in some cases. 

*Leaf Curl. Exoascus deformans (Berk.) Fuckel. Very 
abundant and very destructive on trees that are not properly pro- 
tected by spraying. 

*Yellows. Cause unknown. This disease is very common 
and very destructive. In many cases it is undoubtedly distributed 
through the nurseries, and inspection of the nurseries will result 
in the detection of only a small percentage of the diseased trees. 
It appears to the writer that the only satisfactory method for the 
control of this disease will be for the State to furnish our nursery- 
men with guaranteed healthy bud wood from the state farms?. 
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*LiTTLE Peach. Cause unknown. This disease is more 
abundant and more destructive than the yellows, and the writer 
makes the same recommendation as for yellows. 

*Shot Hole. Coryneum beijernickii Cud. Common and 
abundant on neglected trees. 

^PowDEEY Mildew. On crowded nursery stock only. 

Scab. Cladosporium carpophilum Thum. Common and very 
abundant in orchards that were not sprayed. 



PEAR (Pyrus communis L.). 

*FiEE Blight. Bacillus amylovorus (Burr.) De Toni. Com- 
mon, but not severe this year. 

*Leaf Blight. Entomosporium maculatum Lev. — ^Reported 
from a few localities. 

*ScAB. Venturia pyrina Aderh. Common, especially on neg- 
lected trees. 

Leaf Spot. Septoria pyricola Desm. Common. . 



PINE (Pinus taeda L.). 
Rust. Peridermium pi^ii Chev. One report. On seedling. 



PINE (P. strobus L.). 

Rust. P. strobi Kleb. Seedlings were found with scars 
which indicated the presence of the fungus at an earlier date. 



PLUM {Prunus sp.). 

*Black Knot. Plowrightia motbosa (Schn.) Sacc. Common. 

Brown Rot. See peach. 

Little Plum. Cause unknown. Reported. 
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POTATO (Solanum tuberosum L.). 

Stem Blight. Fusarium oxysporium Schl. This disease was 
the cause of considerable loss in various parts of the State. It 
can be controlled by rejecting all potatoes which show black 
streaks when cut and by the proper rotation of crops. 

Root and Stem Disease. Corticium vagum B. & C. var. 
solani Burt. One report. 

Eably Blight. Macrosporium solani E. & M. Common. 
• Late Blight. Fhytophthora infestans (Mont.) De Bary. 
One report. 

Scab. Oospora scabies Thaxter. This disease was very abun- 
dant and very injurious throughout the State. It can be readily 
controlled by rotation of crops and by soaking the seed tubers for 
two hours in formalin. One pound formalin in thirty gallons of 
water. 

PHLOX. 
Powdery Mildew. Erys'lphe coTmrminis (Walh) Schl. 

QUINCE (Cydonia vulgaris 'Pers.). 

*Black Kot. Sphwropsis malorum Pk. Common. 
*Fruit Spot. Cylindrosporium pomi Brooks. One report. 
*IlusT. Oymnosporangium globosum Farl. Common, 



EASPBEEEY (Rubus sp.). 

*Ceown Gall. See peach. 

Cane Blight. Coniothyrium Fuckelii Sacc. One report, 

Leaf Spot. Septoria rubi. See Blackberry. 



KOSE {Rosa sp.). 

*Black Leaf Spot. Actinonema rosce (Lib.) Fr. Common 
in greenhouses. ' 
*MiLDEW. Peronospora sparsa Berk. 
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STEAWBEEEY (FragaHa sp.). 

*Leaf Spot. Mycosphcerella fragaricB (Tul.) Lindau. Com- 
mon. 

Win TEE IxjuEY. Eeported. 



• SUNFLOWEE (Helianthus annuus L.). 

EusT. Puccinia helianthii Schw. On College Farm. 
Damping Off. Fusarium sp. Tinder glass. 



SWEET POTATO (Ipomcea batatus Lam.). 

Black Eot. Sphceronema fimbriatum (E. & H.) Sacc. More 
destructive than usual throughout the sweet potato growing dis- 
tricts of the State. 

Wet Eot. Rhizopus nigricans Ehr. Common. Attacks po- 
tatoes in storage but can be controlled by proper ventilation. 

Stem Eot oe Yellow Eot. Nectria ipomoeae Hals. More 
destructive than usual this year. 



PLANE TEEE (Platanus occidentalis L.). 

Blight. Onomonia veneta (Sacc. & Speg.) Kleb. Common. 
Less severe on the Oriental species. 



TOMATO {Lycopersicon escvlemium Mill.) 

Antheacnose. Colletotrichum phomoides (Sacc.) Chester. 
A few reports. 

Feuit Eot. Macrosporium solani E. & M. Common. 

Stem Blight. Fusarium lycopersici Sacc. Common, but not 
severe this year. 

FiLiFOEM Leaf. Cause undetermined. Two reports. 

Blossom End Eot. Cause questionable. Common. 

Leaf Spot. Septoria lycopersici Speg. Common. 



EXPERIMENT STATION REPORT. 527 



TURNIP (Brassica campestris L.). 

Club Root. Plasmodiophora brassicce Wor. Reported. 
Splitting oe Cracking. Reported. 



WHEAT (THticum sp.). 

Rust. Puccinia graminis Pers. Common. 
Smut. Ustilago tritici (Pers.) Jen. Common. 
Smut. Tilletia f ceteris (B. & C.) Trel. Reported. 



Note. — The diseases marked with a * were foand in nurseries. 
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Report of the Plant Pathologist. 



M^yVILIvE T. COOK, PH.D. 



ORGANIZATION. 

The department has been strengthened by the addition of Mr. 
Guy West Wilson, A. M., M. Sc, Special Agent of the U. S. 
Department of Agriculture, who will co-operate with the depart- 
ment in the study of the chestnut bark disease, and by Mr. H. 
Clay Lint, B. S., who has been appointed to the fellowship in 
plant pathology in Rutgers College. This fellowship was estab- 
lished by the Union Sulphur Company for the study of potato 
scab. In accordance with such provision, Mr. Lint will devote 
the greater part of his time to the diseases of the potato. Mr. 
C A. Schwarze will continue with us as Assistant State Plant 
Pathologist and Mr. G. W. Martin as Assistant Plant Patholo- 
gist in the Experiment Station. Mr. Edgar L. Dickerson was 
employed as Special Assistant State Plant Pathologist during 
July and August to assist with the nursery inspections. 

CLIMATIC CONDITIONS. 

The weather conditions for 19 13 have been extremely un- 
favorable for most crops. A warm period in March, followed by 
two weeks of wet cold weather, caused great damage to fruit 
and potato crops. This was followed by a very dry summier 
season, which caused heavy losses is most crops. The drought 
also caused severe injury to a great many shade and ornamental 
trees. 

COOPERATION. 

Experiments with potatoes were conducted on the farm of 
Mr. Spencer W. Perrine, of Cranbury; on the farm of Mr. J. 
Harry Kandle, of Elmer, in co-operation with the Department of 

(793) 
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Entomology; also a number of experinnents in various parts of 
the State in co-operation with the Extension Department. The 
experiments at Cranbury and Elmer were under the immediate 
direction of Mr. Martin of this department, while those in 
co-operation with the Extension Department were under the 
immediate direction of Mr. John H. Voorhees. 

Experiments on orchard treatments were conducted in the 
orchards of Mr. Albert T. Repp, of Glas^boro, in co-operation 
with the Department of Entomology and under the immediate 
direction of Mr. Weiss of that department. 

A few -small experiments with sweet potatoes were conducted 
on the farm of Mr. Meyer Goldman, at Norma, Mr. R. H. 
Weatherby and Mr. Willard B. Kille, at Swedesboro. 

NURSERY INSPECTION. 

All the nurseries of the State have been inspected in accord- 
ance with chapter 54, Laws of 191 1. They were exceptionally 
free from fungus and bacterial diseases. White pines affected 
with blister rust were found in two small nurseries and the entire 
white pine stock destroyed. 'Blights and cankers were fre- 
quently found on left-over fruit stock that had not been properly 
cared for, and the attention of the owners called to its condition. 

Our studies of fruit diseases in both orchard and nursery 
emphasize the impossibility of absolutely controlling peach 
yellows and little peach by inspection. Therefore, we co-operated 
with the Department of Horticulture in offering the nurserymen 
a limited number of peach buds from the State Orchard. These 
buds were taken from bearing trees that had been under observa- 
tion for several years, and which we have every reason to believe 
to be free from the above diseases. Seventeen nurserymen 
availed themselves of this offer, but one application was made 
too late to be filled. More than 30,000 buds were distributed 
as indicated in the following table : 
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* Not a nurseryman. 

































Although the number of buds was necessarily limited as com- 
pared with the demand, they will serve as a basis from which the 
nurserymen can grow bucjs for future use. !We expect to con- 
tinue this offer next year and no doubt-many more of our nur- 
serymen will avail themselves of the opportunity to secure buds, 
true to name and as free from peach yellows and little peach as is 
possible to determine with our present knowledge of these dis- 
eases. 



INSPECTION OF INTER-STATE AND FOREIGN SHIPMENTS. 

The shipment of stock into the State was so large that it was 
impossible to inspect any considerable amount of it. However, 
the work was carried forward as thoroughly as funds and circum- 
stances permitted. The only new disease was the silver scurf 
(Spondylodadiunt atrovirens Harz.), an European disease of the 
potato which came in on northern seed. This disease came in on 
so many shipments and at so many points that it was impossible 
to do anything to prevent it without seriously hampering the 
potato interests of the State. Furthermore, it is very doubtful 
if it will prove a serious disease for our growers. 
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Some fruit stock was condemned on account of crown gall and 
the attention of the consignors called to the State law. 

EPIDEMICS. 

Several diseases were so severe as to assume the proportions of 
epidemics. ( i ) The potato crop suffered greatly from a com- 
bination of weather conditions and diseases. The most import- 
ant of these diseases were the southern bacterial wilt, scab, black- 
leg, Pusarium wilt and scurf (see page 808). (2) The apple 
scab was far more severe than usual and reduced the market 
value of great quantities of apples (see page 800). (3) Fire 
blight was exceptionally severe on apples, pears and quinces 
(see page 800). 

INVESTIGATIONS. 

The following lines of investigations are under way : 

( 1 ) The potato diseases were so severe that it was necessary 
for us to give a great deal of attention to their control. Experi- 
mental work was carried on in different parts of the State in 
co-operation with the Department of Entomology and the Ex- 
tension Department. These experiments were under the imme- 
diate direction of Mr. G. W. Martin. The potato growing in- 
dustry is of such great importance and the diseases are so severe 
that this line of work will demand a great deal of attention in 
the future. This work will be greatly facilitated by the Fellow- 
ship in Plant Pathology which has been established by the Union 
Sulphur Company. Mr. H. Qay Lint has been appointed fellow 
and will give the major part of his attention to the diseases of the 
potato. 

(2) The orchard interests of the State are also demanding 
more and more attention. During the past season we gave, 
some time to the study of the orchard diseases, but it has been 
impossible to do the work satisfactorily without a larger working 
force. Some experimental work was carried on for the control 
of apple scab in co-operation with the Department of Entomology 
and this work will require far more attention another year. The 
following orchard experiments are in progress: (a) A study of 
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the Jonathan apple spot rot to determine the cause and methods 
of control ; these experiments are conducted on the College Farm 
undCT the immediate supervision of this Department., (b) 
A study of peach yellows in co-operation with the Department 
of Horticulture. This work is carried on at the College Farm, 
at Vindand and at High Bridge, (c) A series of experiments 
to determine the possibility of controlling crown gall in the 
nurseries. These experiments are conducted in co-operation with 
one of the leading nurserymen of the State. 

(3) The chestnut blight or bark disease continues to be the 
scourge of our forests and the natural growth of chestnut timber 
is gradually disappearing*. We are making a special study of 
this disease in co-operation with the United States Bureau of 
Plant Industry. Mr. Guy West Wilson, Special Agent, is in 
direct charge of this work. 

(4) A few preliminary experiments on the diseases of sweet 
potatoes were conducted in the southern part of the State. Be- 
fore any very satisfactory work on the diseases of this important 
crop can be done it will be necessary to have the control of a 
piece of land in the southern part of the State and an assistant to 
take charge of the work. 

(5) Some preliminary experiments were also conducted on 
the diseases of cranberries. We hope to continue this work 
during 191 4. 

PUBLICATIONd. 

The following publications have been issued during the year : 

1. Press Bulletin No. 7 by the State Board of Agriculture on 
"Winter Treatment of Peaches and Pears.'* 

2. A Circular No. 18 by the Extension Department on "Potato 
Diseases and Methods of Control." 

3. A short paper on "The Jonathan Spot Rot," by Mel. T. 
Cook and G. W. Martin in Phytopathology (3; 119, 120). 

4. A short paper on "A Botrytis Disease of Dahlias," by Mel 
T. Cook and C. A. Schwarze in Phytopathology (3; 171 -173). 

The following publications will be issued in the near future : 
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Potato Diseases in New Jersey. 
Crown Gall and Hairy Root. 
Diseases of Nursery Stock. 
Treatmicnt of Seed Wheat for Smut. 

i 
NEW JERSEY POTATO ASSOCIATION. 

At the August Farmers' Day meeting the potato growers of 
the State held a special session and organized the New jersey 
Potato Association for the purpose of co-operating with the 
National Potato Association of America. The object of the 
National Association as stated in its constitution is as follows : 

"The object of this Association shall be to bring together for mutual 
co-operation and co-ordination of effort all agencies interested in the produc- 
tion, transportation, distribution and utilization of potatoes, and the promotion 
of the potato industry in all its phases. 

"To create a general interest in better seed, true to name and free from 
disease. 

"To stimulate the development of new and improved varieties, possessing 
greater adaptability to special soil or climatic conditions; a higher starch 
content, greater productiveness, or marked immunity of vine or tuber to 
disease. 

"To provide for the proper description of varieties and the establishment 
of a bureau of registration and nomenclature for new and worthy intro- 
ductions. 

"To encourage a system of pure seed certification through field inspection 
of the growing crop. 

"To assist in determining varietal adaptation through uniform varietal tests 
in all parts of the country. 

"To encourage the co-ordination of potato investigations by the United 
States Department of Agriculture and the State Experiment Stations. 

"To raise the standard of market requirements for table stock through 
more careful grading and packing, and better eating quality. 

"To stimulate the investigation of methods for the profitable utilization of 
surplus and cull potatoes. 

"To encourage measures designed to safeguard our American industry 
against the introduction of disease and insect pests. 

"To establish a more effective system of distribution and marketing. 

"To encourage the formation of co-operative growing and selling ex- 
changes. 

"To promote an interest in potato contests and exhibitions. 

"To- establish and maintain a system of crop forecasting for the mutual 
benefit of its members. 

"To collect and disseminate the best available information relating to both 
the practical and scientific phases involved in increased yields, coupled with 
a lessened cost." 

NEEDSw 

The greatest need of the department is a larger force of men 
to take up the many problems which are demanding attention. 
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Most Common Diseases of the Year. 

Alfalfa. 

m 

LEAi^ Spot (Pseudopeziza medicaginis (Lib.) Sacc). This 
disease has been about the same as in past years. There were 
several inquiries concerning it, but no evidence that it has been 
more destructive than in previous years. 

Ampelopsls. 

LiEA^ SiPOT {Phyllosticta ampelopsidis Ell. & Mart.). This 
disease was quite common on the lower part of the ivy plants on 
buildings, and was a very serious pest in the nurseries. It attacks 
both A, quinqtce folia and A, tricuspidata. 

Die Bach (Cladosporium Sp.). This disease was quite seri- 
ous on the A, tricuspidata on buildings, especially where the 
plants were growing under crowded condition. The organism is 
very generally present on the old fruits, where it apparently 
grows as a saproph)rte, occasionally becoming parasitic. Its 
severity this year was probably due to the dry weather. 

Apple. 

Jonathan Spot (cause undetermined). This disease con- 
tinues from- year to year with about equal severity. It is one of 
our problems for investigation (see page 796). Fig. i. 

BivOSSOM End Rot (Alternaria Sp.). This disease continues 
to cause a great deal of trouble with many varieties, and is one 
of the problems demanding more time than we have been able 
to give to it. Fig. 2. 

Anthragnose or Bitter Rot {Glomerella rufomactdans 
(Berk.) Spaulding & Von Schenck). This disease does not ap- 
pear to be so severe this year as last year. This may be due to 
the dry season. 

BtACK Rot (Sphceropsis malorum Pk.). Not so severe as 
usual. In this State it is most severe on Red Astrachan, Star, 
Lawver and Smokehouse. Figs. 3 and 4. 



8oo NEW JERSEY AGRICULTURAL COLLEGE 

Firs BiriGHT (Bacillus amylovorus (Burr.) De Toni). This 
well-known disease was especially severe, and we received more 
inquiries concerning it than any other disease of the orchard. 
The disease is usually more severe during a very dry season. 

Bi/yrcH (Phyllosticta solitaria E. & E.). This disease has 
been very severe on some varieties, especially Smith's Cider. 

Fig. 5- 

Crown Gai^Iv {Pseudomonas tumefaciens E. P. Smith and 
Townsend) . This disease continues quite common, but the fruit- 
growers are coming to realize the importance of growing trees 
that are as nearly perfect and as healthy as it is possible to make 
them by selection and culture. A numiber of our growers re- 
fused to accept nursery stock affected with this disease. The 
disease was found on shipments from twelve nurseries located 
outside the State, and on shipments from three nurseries in the 
State. When we take into consideration the large number of 
nurserymen who are handling fruit stock and the great loss 
incurred in destroying this stock, we must acknowledge that the 
number who have permitted such stock to escape is quite small. 

Sooty Bu>tch {Phyllachora pomigena (Schw.) Sacc). 
Common. Fig. 6. 

Brown Rot (Sclerotinia fructigena (Per) Schroet). This 
very common disease of the peach and plum is not considered 
severe on the apple, but. this season we have had one case in 
which it was quite destructive in the apple orchard. We find 
it quite generally where apple and peach trees growing together 
ripen at the same time. 

Leaf Spots (Phyllosticta pyrina Sacc.) (Sphceropsis malorum 
Pk.). Common, but not so severe as usual. 

Rust (Gymnosporangium macro pus Lk.). Very little to be 
found. 

Scab (Venturia pomi (Mont. &: Fr.) Sacc). This was by 
far the worst fruit disease of the season, and was very severe in 
orchards, in which it was not previously known as a disease of 
importance. It was more severe in the southern than in the 
northern part of the State, and occurred on practically all varie- 
ties, including the crab. 
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Winter Injury. A grejit many trees died from a crown 
rot, dating back to the severe winter of 1911-12. 

. Artichoke. 

MiivDEw (Brysiphe cichoraceartim) , One report. 

Asparagus. 

Rusrr (Pticcinia asparagi De C). This disease occurred in 
various places, but not in sufficient quantity to be of any im- 
portance. 

Aster. 

YEI.I.OWS. This disease, which is due to an unknown cause, 
occurred in many places and was very destructive. It was much 
more severe on outdoor than on indoor plants. 

Bean. 

Anthracnose (Colletotrichum lindemuthianum (Sacc. & 
Magn. ) Bri. & Cav) . This disease was very common throughout 
the State, but more severe in the southern than in the northern 
part. A wet season would have made the bean crop a complete 
failure. 

Leaf Spot (Phyllosticta Sp.). This disease was quite com- 
mon on the Lima beans, but not so severe as last year. Fig. 7. 

"Damping Ofe.^^ A few reports, but not general. 

# 

Beet. 

Leaf Blight (Cercospora beticola (Sacc). Quite common. 

Blackberry. 

Anthracnose {Gkeosporium venetum Speg.). Common and 
destructive in many places. We had more inquiries concerning 
it than usual. 

Leaf Spot (Septoria rubi West). Common. 

Rust (Gymnoconia peckiana (Howe) Tranz.). Common 
and the subject of many inquiries. 

Rust on Stem (Uredo mvtelleri Schroet), One report. 

51 ^x 
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Cabbage, Cauliflower and Kohlrabi. 

C1.UB Root (Plasnwdiophora brassicce Wor.) This disease 
was reported from many localities. 

Leaf Moi^d {Macrosporium brassiccs Berk.). One report. 

Carnation. 

Rust (Uromyces caryophyllinus (Schrank) Wint.). Com- 
mon but not serious. 

Root Rot (Corticium vagtem B. & C. var. solani Burt.). 
Common but not serious. 

YeUvOWS ( ?) . Serious on some varieties. 

Catalpa. 

Leaf Spot (Macrosporium catalpce Ell. & Mart.). Common. 
Leaf Spot (Phyllosticta catalpce. Ell. & Mart.). Common. 

Cedar. 

Rust (Gymnosporangium macropus Lk.). (GynrnosporaU' 
gium germinale (Schu.) Kern.). Reported but of little im- 
portance. 

Celery. 

Early Leaf Bught. (Cercospora apii Fr.). Reported 
from several places. 

Late Blight (Septoria petroselini Desm. var. apii Br. & 
Car. ) . Reported. 

Root Rot. One report. Apparently due to fertilizers. 

Stem and Root Rot (Sclerotinia sp.). One report early in 
the spring. 

Cherry. 

Brown Rot (Sclerotinia fructigena (Pers.) Schroet). Com- 
mon. 

Leaf Spot (Cylindrosporium pacU Karst.). Common, but 
not so much complaint as in 191 2. 

Shot Hole (Cercospora circumscissa Sacc). Common but 
not serious in many cases. 
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Chettnut. 

Bark Disease (Bndothia parasitica (Mur..) Ander.). Com- 
mon throughout the State. 

Crimson Clover. 

Crown Rot {Sclerotima libertiana Fuckel). Widely dis- 
tributed throughout the southern part of the State. For several 
years there have been increasing complaints of the dying oiU of 
the crimson clover in the spring. Examination of specimens 
from several fields proved this to be due to a sclerotium disease, 
which has also been reported from States farther south. The 
character of the disease is such that the only treatment is crop 
rotation. Many of our farmers will find it advantageous to use 
winter vetch for a winter cover crop. 

Red Clover. 

Rust (Uromyces trifolii (Hedw.) Lev.). Occurs through- 
out the State. 

Corn. 

Smut (Ustilago zecE (Beckm.) Ung.). This very common 
and very widely distributed disease is not often serious except on 
sweet com. However, this year our attention has been called to 
a locality in which it is exceptionally destructive. Fig. 8. 

Wii^T (Pseudomonas stewarti Erw. Smith). This disease 
was reported from several localities in the early part of the 
season, and was the cause of considerable loss among growers of 
early sweet corn. 

Cranberry. 

Scald (Guignardia vaccina Shear.). This disease was widely 
distributed throughout the State, and the cause of considerable 
loss where the bogs were not well sprayed. 

Cucumber. 

Wilt or Bught {Bacillus tracheiphilus Erw. Smith). Very 
widely distributed and the cause of considerable loss. 

Downy Mildew {Plasmopara cubensis (B. & C.) Hum- 
phrey ) . Common. 
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Dewberry. 

DouBi^E Bi,ossoM (Fusarium rtibi Wint.). This disease con- 
tinues with equal severity where the nurserymen and growers do 
not try to control it. However, many of our most progressive 
men are keeping it well under control by hand picking of the 
diseased buds early in the season. It is most severe on Lucretias, 
Rathbuns and Black Diamonds. Fig. 9. 

A'NTHRACNOSE {Gloeosporium veneium Speg.). See Black- 
berry 

Lea]? Spot (Septoria rubi West). Common. 

Dogwood (Com us siberica). 

Leaf Spot (Phoma sp.). One report. 

Eggplant. 

Leaf Bilight (Phyllosticta hortorum Speg.). Very common 
and in some cases destructive. 

Elder. 

Rust (^cidium sambtici S.). Common. 

Grape. 

BivACK Rot (Guignardia bidwellii (EH.) Viala & Ravaz). 
Common and very destructive in some vineyards in the southern 
part of the State. 

Necrosis (Ptmcoccimt lAticolum Reddick). One report from 
Burlington coointy. 

Hemlock. 

Pestai^ozzia sp. On dead twigs. 

Hollyhock. 

Rust (Paccinia malvacearum Mont.). Very common and the 
subject of many inquiries. 

Horae-Cheatnut. 

Leaf Bi^otch (Phyllosticta pavuB Desm.). Less severe than 
usual. 
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Huckleberry* 

Gai^l (Bxobasidium vaccinii (Fckl.) Wor.). Common in the 
vicinity of cranberry bogs. 

Juniper. 

Rust or C^ar Appi.E. See Apple. 

Kalmla Latlfolla. 

Pestdozzia kalndcola E. Tl. E. Common. 
Phyllosticta kalmicola Cke. Common. 

Lilac. 

MitDEw (Microsphtera alni (Wallr.) Wint.). Abimdant 
throughout the State. • , 

Leai^ Spot (Phyllosticta halstedii Ell.)- Reported from sev- 
eral localities. 

Maple. 

Bark Disease (Nectria caccinea or N. cimtabcetina) . The 
TvJberctdaria stag)e of Nectria was found on Norway maples in 
two localities in the State and in one place was doing consider- 
able damage. Fig. lo. . 

Tar Sfot (Rhytisma acerimmi (P.) Pr.). Common. 

Muskmelon. 

Wii<T or BuGHT (Bacillus tracheiphilus Erw. Smith). Com- 
mon and destructive in some cases. 

Downy Mii^dew (Plasmopara adyensis (B. & C.) Humphrey). 
Common but not severe. 

M01.D (Cladosporium cvccwnerimmu Ell. & Arth.). Common 
but not severe. 

Oak. 

Die BIack (Cytospora sp.). This disease was quite severe on 
the chestnut oaks in the vicinity of Red Bank. The disease is 
somewhat similar to the chestnut bark disease, but not likely to 
prove so severe. 

52 EX 
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Oatt. 

Smut (Ustilago avetUB (Pers.) Jens.). Common. Fig. ii. 
Spot or Bught (Collet otrkhum cereale Mann). Common. 
Rust (Pt^ccinia graminis Pers.). Commoii. 
Rust (Puccmia coronata CAsu) , Common. 

Pansy. 

Leaf Spot (Colletotrichmm violce'tricolans R. E. Smith). 
One report from nursery. 

Pea. 

StiSm and Root Rot. Quite common and destructive in the 
vicinity of Rivertooi'. Cause undetermined. 

Peach. 

Brown Rot (Sclerotinia frtictigina (Pers.) Schroet). Com- 
mon throughout the State but less severe on the fruit than usual. 
Perfect stagie collected at Highbridge, N. J., by C. A. Schwarze, 
April 24th, 1913. 

Crown Gaix (Pseid^omoftm tumefaciens Erw. Smith and 
Townsend). Common. See Apple. 

L^Ai^ CuRiv {Exoascus deformans (Berk) Puckel). Abundant 
where the orchards were not sprayed and more or less common 
where the spraying was not properly done. Wherever the trees 
were thoroughly sprayed with lime-sulphur before the growth 
started there was practically no curl. However, a few warm 
days caused considerable girowth before somie growers completed 
their spraying and in fact in some cases stopped the work. In 
these cases the amount of curl depended on the time of spraying ; 
the later the treatment the more severe the disease. Fig. 12. 

Scab (Cladosporium carpophUum Thiim.). The severity of 
this very common disease varied largely with the thoroughness 
of the spraying. Fig. 13. 

Yexu)ws and LiTTi^ P^CH. Prevalent. (See page 794.) 
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Pear. 

FiR^ BuGHT (Bacillus amylovorus (Bturr.) De Toni). Cotn- 
mon. See Apple. 

Leaf Bught (Bntomosportum mactdatum Lev.). Abundant. 
This disease is likely to cause severe losses in gfood crop years 
unless the growers give more attention to its control. 

Leaf Spot {Septoria pyricola Desm.). Abundant. 

Leaf Spot {Coryneum tongisHpitatum (Berl.) Bres.). One 
report. 

Scab (Vett^uriapyrinaAdtrh.). Abundant. 

Pepper. 

Anthracnose (Colletotrichum nigrum E. & H.). Common 
in the fall. 

Rot {Macrosporiujm sp.). Common on fruits and also found 
on seeds. May have been secondary. 

Pine. 

Root Disease. This disease was due to a fungus ordinarily 
occurring in a mycorhizal relation but in the case of the white 
pine causing the trees to die. It occurred in two nurseries and 
caused considerable loss. Acting* upon our recommendations the 
nurserymen removed a number of the trees to new ground and 
planted them under less crowded conditions. This treatment 
gave excellent results. 

BwsTER Rust {Peridermmm strobi Klebalm). A few white 
pine trees affected with this disease were found in two nurseries. 
They were destroyed. 

Rust {Peridermium piriforme Pk) . On seedling loblolly pine 
sent in by -State Forester Alfred Gaskill. The seedlings were 
grown in South Jersey and the plantation will be kept under 
careful observation to determine the severity of the disease. 

Lophodermium brachysportmu Rostr. On leaves of Pinus Ex- 

celsa. 

Plum. 

Bi^CK Knot {Plowrightia morbosa (Schw.) Thiim.). Com- 
mon throughout the State. 
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Brown Rot (Sclerotinia fr^icHgena (Pers.) Schroet). Com- 
mon throughout the St^e. .See peach. 

• . ■ • ' • 4 , 

Poplar. 

Grown Omj^ (Pseudonwnas tumefaci^ns Erw. Smith & 
Towhsend)/ An exceptionally severe case of crown gall was 
foimd in a planting of Bolleana poplars, These trees had been 
planted on filled-in land which we, have eyery reason to believe 
was new and free from diseiase. The galls were abundant on 
roots, trunks and. branches several feet -abpye ground. Many 
of the trees were almost dead and all showed the effect of the 
disease. 
. Lea^ Spot {Mar^omck,popUi (Lib.),SacG.).. Abundant. 

- - • » 

Potato. 

BactiSRIAI, Rot (Bacillus vulgaris Hauser). This disease 
appeared as a rotting of the tubers and was the cause of many 
complaints from various parts of the State. Some of the seed 
from Maine contained numerous rotten potatoes and the plant- 
ings from these lots suffered a greater loss than plantings from 
seed that were not so affected. The cold wet weather the latter 
part of March made this rot exceptionally severe. 

SouTHEJtN Bacteriai, Wilt (Bacillus solanacearum %. F. 
Smith), This disease, also known as "sleeping sickness," attacks 
potatoes, tomatoes, ^g plants, peppers and tobacco. It was 
especially severe this year and was the most important cause of 
our shortage of crop. It is always most severe in very dry 
seasons and on dry soils. It has been known in the State on 
tomatoes since 1903. (See page 796.) 

Bii^ACK Leg {Bacillus phytophthoruis Appel). This well- 
known disease was quite seyere throughout the southern half of 
the State and was second in importance as the cause of our short- 
age. 

Scab (Oospara scabies Thaxt.). This disease was fully as 
severe as in past years except in those localities where the growers 
used the formaldehyde treatment for their seed. This treatment 
was so successful that many more may be expected to use it next 
year. 
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Russet Scab (Cause undetermined). A peculiar russetting 
was conunon in many parts of the State. It is one of the sub- 
jects for further study. 

ScuRi^ (Corticium vagwn B. & C. var. solani Burt.). This 
very widely distributed disease was much more severe this year 
than usual. It was especially severe on the late crops and was 
one of the very important factors in reducing the yield. 

Silver Scurf (Spondylocla4iwm atrovirens Harz.). This 
newly introduced European disease was very common on the 
Maine seed. Its seriousness is a problem for the future. 

Dry Rot and Wivt (Fusarium oxysporum Schlecht). This 
well-known disease was about equally severe as in 191 2 and is 
one of the diseases with which our growers must contend. 

Eari^y Blight {Alternaria solani (E. & M.) S. & G.). This 
disease was of very little importance this year. 

Late Bught (Phytophthora infestan De By). This disease 
was of very little importance in our fields. However, some of 
the Maine seed was thrown away because of the affected tubers. 

Arsenicai^ Poisoning was reported from a few localities. It 
was always due to careless treatment. 

Tip Burn. Although our season was exceptionally warm and 
dry, there was very little complaint from this well-known climatic 
trouble. 

Quince. 

BiACK Rot {Sphceropsis malorum Pk,). Very abundant and 
very severe. See Apple. 

Fire BuGHiT {Bacillus amylovorus (Burr.) De Toni). 
Abundant and severe. See Apple. 

RvsT (Rostellia aurentiana Peck.) Reported from several 
localities. 

Raspberry. 

Anthracnose (Gl(rosporiuim venetum Speg.) Abundant. 
Crown Gau, (Pseudomonas tumefaciens Erw. Smith & 
Townsend ) . Abundant. See. Apple. 

Lea^ Spot (5^/^^oriari*W West). Abundant. 
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Rose. 

Crown Gai^i. {Pseudomonas, tumefaciens Erw. Smith & 
Townsend ) . Frequent. 

Anthracnose {Gloeosporium roscB Hals.) . Common, but not 
serious. 

Leai? Bi/yrcH (Actinonema rosce (Lib.) Fr.). Common and 
very severe in the greenhouses. 

Powdery Mildew (Sphcerotheca patmosa (Wallr.) Lev.). 
Common and very severe in the greenhouse. 

Leai^ Spot (Phyllosticta rosicala Massal). Abundant and 
frequently confused with black spot. 

strawberry. 

Leaf Spot (Mycosphcurellafragarice (Tul.) Lindau). Com- 
mon. 

Winter Injury. Reported from several localities. 

Sweet Potato. 

Black Rot {Sphcuronerna fintbriatum (E. & H.) Saac). 
Abundant, but not so severe as in 191 2. 

Wet Rot {Rhizopus nigricans Ehr.). Common in storage, 
but readily controlled by ventilation. 

Stem Rot or Yellow Rot (Fusarium batatatis). Common, 
but not so destructive as in 19 12. 

Rot (Diaporthe batatatis Harter & Field). The Phoma stage. 
Common. 

Charcoal Rot (Sderotium bataticola Taub.) Frequent. 

Rot (Trichoderma Koenigii Ould.). Common. 

Rot {Fusaritim batatatis Taub.). Common. May have been 
secondary. 

Rot (Melanospora globosaBtrh), Common. May have been 
secondary. 

Rot (Penicillium sp.). Common. May have been secondary. 

Sycamore. 

Anthracnose (Gnomonia veneta (Sacc. & Speg.) Kleb.). 
Common. 
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Trees. 

/ 

Drouth. Our attention was called to a great many cases in 
which foliage on trees was turning brown, dying, and in some 
cases falling. This was very evidently due to the smiall amount 
of rainfall. 

Winter Injury. Our attention was also called to a great 
many fruit and shade trees which were suffering from injury in- 
curred in the severe winter of 191 1-12. 

Gas. Our attention was also called to many trees which were 
dying from gas injury. 

Tomatoes. 

BacteriaIv Wii^t (Bacillus solanacearum Erw. Smith). Re- 
ported, but not so severe as on potatoes. 

Anthracnose (Colletotrichum phomoides (Sacc.) Chester). 
A few reports. 

Fruit Rot {Macrosporium soicmi E. & M.). 'Cbmmon. 

Stem Bwght (Fusarium lycopersici Sacc). Common, but 
not severe. 

Piu^ORM Lea^ (Cause undetermined). Abundant on College 
Pamn. Also from one other point in the State. 

BivOSSOM. End Rot (Cause questionable). Common. 

Leae Spot (Sept ma lycopersici Speg.). Abundant and 
severe. »►- 

Violet. 

Lkae Spot (Alternaria violce G. & D.). One report from a 
nursery. 

Wheat. 

Rust (Puccinia coronate Cda.). Common. (Ptu:cinia gram- 
inis Pers. ) ., Common. (PuccitUa rvibigo-vera ( DeC. ) . Wint. ) . 
Common 

Smut ( Tilletia foetens ( B. & C. ) Trel. ) . Frequent. ( Tilletia 
tritici (Bei.) Wint.). Abundant. 

Smut (Ustilago tritici (Pers.) Jens.). Common. 

M01.D (Cladasporium herharmn (Pers.) Lk.). Abundant in 
places. 
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Report on Potato Field Tests at Elmer. 



(This series of experiments was conducted in co-operation 
with the Department of Entomology and under the direct super- 
vision of Mr. G. W. Martin, Assistant Plant Pathologist.) 

The field tests at Elmer were for the purpose of determining 
whether finely pulverized sulfur and powdered arsenate of lead 
can, with proper combination and application, be depended upon 
to protect potato foliage from insect injury and fungous disease, 
and whether the use of these substances on a commercial scale is 
practicable. Four powdered preparations were used, as follows : 
Sulfur 3 parts, arsenate of lead i part; sulfur 2 parts, arsenate 
of lead 2 parts ; sulfur i part, arsenate of lead 3 parts ; arsenate 
of lead only, as a check plot. In order to compare the results 
secured from the dust with those from the standard wet spray, 
a plot was treated with Bordeaux mixture and Paris green, using 
a 5^5-50 solution with i J4 lbs. of Paris green to each 50 gallons. 
Furthermore, since comparatively few growers in southern New 
Jersey use the home-made Bordeaux, it was thought advisable to 
add a plot sprayed with Pyrox, which has been a standard com- 
mercial Bordeaux in this section. In addition to this, the makers 
of two other commercial Bordeaux preparations agreed to fur- 
nish a sufficient supply to treat one plot with each, and according- 
ly plots treated with ''Kil-Tone"* and "Electro" Bordo-Leadf 

For the dusting work a Johnson potato duster was loaned by 
the Dust Sprayer Manufacturing Company, of Kansas City, Mo. 
In this machine a fan operated by traction power drives the 
powder into a 'boom made of heavy iron pipe, from which it is 
fed into six fan-shaped delivery tubes, thus treating six rows at 
once. Some slight trouble in operation was experienced at first. 



. * Sold by. Charles F.Dare & Son, Bridgeton, N. J. 
t Made by Vreeland Chemical Company, Little Falls, N. J. 

mixture were added, thus making four wet plots. 
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due to the fact that the feed was uneven. This was caused by 
the slipping of the belt that operated the fan, and a dressing ap- 
plied to the belt quickly remedied the defect. Unfortunately, 
this cause was not recognized until after the first three treatments 
had been applied, and as a result the amounts of dust used were 
somewhat different than they should have been, as will be ex- 
plained later. 

The Field Force Pump Company, of Elmira, N. *Y., furnished 
a New Watson traction sprayer fitted with a 12-nozzle boom for 
use with the liquid preparations. This arrangement permits four 
rows to be treated at a time, using three nozzles to a row ; one 
directly above the row, and one at each side. The two latter are 
adjustable and are usually directed slightly upward. The pres- 
sure maintained was from 50 to 60 lbs., which was perhaps a 
trifle too low to secure a sufficiently fine spray. 

The tests were on the farm of Mr. J. Harry Kandle, about 
three miles west of Elmer. The field was a sandy loam, and had 
been in hay for two or three years before being planted to early 
potatoes in the spring of 191 1. After these were harvested, 
clover was sown, and the clover sod plowed under early in the 
spring of 191 3. The land was plowed 8 to 9 inches deep and 
thoroughly harrowed, and the potatoes were planted April 3d and 
4th. A 4--8-10 fertilizer was applied at the time of planting at 
the rate of 2,200 lbs. to the acre. The seed was of the Irish Cob- 
bler variety, practically the only early potato grown in South Jer- 
sey, and was what is known as second crop New Jersey seed, 
grown from Maine seed stock in the summer and fall of 191 2 and 
planted after the main crop had been harvested. All seed was 
treated with formaldehyde gas before planting. Eight plots 
were used, each plot containing eighteen rows 699 feet long and 
2 feet 8 inches apart, or .77 of an acre. They were arranged 
as follows : 

Plot I — Bordeaux and Paris green. 
Plot ^— Kil-Tone, 9 lbs. to 50 gals. 
Plot 3 — Pyrox, 9 lbs. to 50 gals. 
Plot 4 — Electro Bordo-Lead, 9 lbs. to 50 gals. 
Plot 5 — Sulfur, 3 parts ; arsenate of lead, i part. 
Plot 6 — Sulfur, 2 parts; arsenate of lead, 2 parts. 
Plot 7 — Sulfur, I part, arsenate of lead, 3 parts. 
Plot 8 — Arsenate of lead only (check plot). 
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While the seed was all of the same variety, that used in the 
first six plots and four rows of Plot 7 was grown from stock 
secured from one Maine grower, while that used in the remaining: 
rows of Plot 7 and Plot 8 was grown from stock secured from a 
different Maine grower. There seemed to be a slight advantage 
in favor of the latter seed as evidenced by the comparative vigor 
of the vines. 

After planting, the weather became cold and wet and generally 
unfavorable conditions prevailed until the last of the month, 
when from April 28th to May 7th ten days of warm and mostly 
clear weather brought the sprouts well above ground. When 
they were well up a week of cold weather followed, in two or 
three nights of which frost occurred. The vines were quite 
seriously cut back, the injury being most severe on Plot i and 
slightly less severe on each succeeding plot. After the middle of 
the month more favorable weather helped to repair the damage 
and by May 27th the vines were large enough to warrant their 
being sprayed. The aim was to keep the vines covered with 
the spray or dust mixture during the growing season. It cannot 
be claimed that this was accomplished, as even to approximate it 
would have necessitated applying the treatments every four or 
five days. The vines were, however, thoroughly covered at each 
treatment given, and at the time of the later treatments there 
was nearly always some material left on the older leaves from 
the preceding treatment. The Bordeaux mixture stayed on the 
vines much better than any of the other preparations, while 
Pyrox was second best in this respect. All of the plots were 
treated four times. Plots i to 4 on May 27th, June nth, June 
20th and July 5th, and Plots 5 to 8 on May 31 st, June 14th, 
June 20th and July ist. An inspection made on May 6th showed 
both the Colorado beetle and the flea beetle to be abundant 
on the young plants. On June 5th, after the first treatment, 
both were fairly abundant on the wet plots and relatively 
few in number on the dry plots. By June 14th, after 
the wet plots had received two treatments and the dry 
plots but one, conditions were reversed and there were 
scarcely any Colorado beetles on the former while they were 
fairly numerous on the latter, and the flea beetles, while not 
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numerous, were more plentiful on the dry plots than on the 
wet. The fleas were at that time more numerous on Plot 8 than 
on any of the other plots. After this, the Colorado beetles prac- 
tically disappeared from the plots, but the flea beetles increased 
rapidly and after July ist they were very numerous on all the 
plots and did much damage to the vines. The Bordeaux seemed 
to have absolutely no effect in driving them away. If any- 
thing, they were more plentiful at this time on Plot i and the 
other wet plots than on the dry plots. Early blight was observed 
on July ist on Plots i, 2, 5, 6, 7 and 8, being most noticeable on 
Plots 6 and 8, although very slight in every instance. By July 
loth it had become rather common in all the plots and in addition 
there was a considerable amount of tip burn and spray injury 
on Pilots I to 4, probably due to the fact that the spraying of 
July 5th was under a hot sun. By this time the vines were begin- 
ning to mature and any further treatments were out of the 
question as no machine could go through the rows without 
seriously injuring them. By July 14th the plots began to die. 
The dust-treated plots died first, closely followed by Plots 2, 4 
and 3 in the order given. An inspection made July 22d showed 
Plots 5, 6, 7 and 8 wholly dead, Plots 2 and 4 practically so, and 
Plot 3 with a slight amount of green in the stems. Plot i was 
still quite green. This gave the plot sprayed with Bordeaux 
mixture an opportunity to grow about ten days longer than any 
of the other plots, but as the ground was very dry little or no 
growth occurred. In this connection one interesting feature is 
worthy of note. As there were eighteen rows in a plot and the 
sprayer treated four at a time, it necessarily followed that the 
fifteenth and sixteenth rows in every wet plot received a double 
spraying. The inspection of July 22d showed these two rows in 
Plot I to be noticeably greener and larger than the others on 
the same plot. There was a similar, but slighter, difference in 
the corresponding rows on Plot 3. The potatoes were dug the 
first two weeks of August and gave the following yields : 
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Plot Material, Primes. Seconds, Total. 

1 Bordeaux mixture, 337 52 389 

2 Bordeaux Kil-Tone, 325 44 369 

3 Pyrox, 364 40 404 

4 Electro Bordo-Lead, 343 41 384 

5 Sulfur, 3 ; Lead, i 372 41 4^3 

6 Sulfur, 2 ; Lead, 2, 361 46 407 

7 Sulfur, I ; Lead, 3, 349 48 397 

8 Arsenate of Lead only, 380 40 420 

This is equivalent to a yield of 545 baskets or 340 bushels to 
the acre on the best plot, while the entire series of 8 plots aver- 
aged 517 baskets, or 323 bushels, to the acre. 

Judged by the yield alone, the results seem to be in favor of 
the dusting, but the several factors already referred to, namely, 
the damage by frost, which was more severe on the end of the 
field in which Plot i was situated, than on the other end; the 
more vigorous strain on Plots 7 and 8, and finally, the dry weather 
when Plot i — ^the only plot that showed a decided response to 
treatment by an increase in vigor and length of growing season 
— -was maturing, must all be taken into consideration. 

There was a marked difference in the amount of material used 
in the dry dusting plots, the arsenate of lead feeding out much 
more slowly than the lead and sulfur mixtures. The following 
table gives the cost of the treatments : 



Plot. 



Material Us^d 
Pbr Treatment. 



Time. 
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UkJH 
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3 

4 
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7 H lbs Lime 1 

7^ lbs. Bluestone, .... V 
2^ lbs. Paris Green, . . J 

135^ lbs. Kil-Tone 

13^ lbs. Pyrox, 

13J4 lbs. Bordo-Lead, 

24 lbs. Micro, 1-3, 

22 lbs. Micro, 2-2, 

20 lbs. Micro, 1-3, 

12 lbs. Ars. Lead, 



I hr., 


$0 42 


H hr., 
U hr., 
^ hr., 
V4 hr.. 


32 
32 
32 


09 


Va hr.. 


09 


'A hr.. 


. 09 


54 hr., 


09 
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$0 oil 

08 V 
I9J 



12 

13 
12 

lQ^ 

21 
22 



$1 


10 


I 


94 


2 


08 


I 


94 


2 


67 


3 


28 


4 


29 


2 


73 



$4 40 

7 76 

8 32 

7 76 
10 68 
13 12 
17 16 
10 ga 



The amounts of material used are estimated, as it was of 
course impossible to put just enough in the machines to exactly 
cover one plot at each treatment, and what was left over was in 
every case used in the same field on potatoes not included in the 
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plots. The labor on the wet plots was a man with a team at 35 
cents an hour, and a boy at 7 cents. The dust plots required 
only the man and team. 

The most striking results shown in the table are, first, the rela- 
tive economy of Bordeaux mixture, and second, the short time 
required to apply the powders. The amount of dust used could 
probably be reduced considerably without impairing the efficiency 
of the treatment. As previously mentioned, in the three first 
dustings the blower of the machine was not working well, and 
the lead was too heavy to be forced out in normal quantities, al- 
though the mixtures fed fairly well. After this had been ad- 
justed the machine could be .operated with the feed reduced, and 
had it been working properly all the season the amount of the 
dust mixtures used would have been less; how much less it is 
impossible to say. Under such circumstances, the mixture used 
on Plot 5, 3 parts of sulfur to i part arsenate of lead, would 
be the cheapest of the dusts to use, and would at the same time be 
entirely effective in controlling the Colorado beetle. The sulfur 
can be depended uiwn to cheapen the powder and apparently to 
improve its physical condition. It must yet be shown that it 
possesses any pronounced fungicidal value on potato foliage. 
The ease and quickness with which this mixture can be applied 
is a decided point in its favor. 

In conclusion, the tests have shown that the use of a mixture 
of pulverized sulfur arid arsenate of lead is practicable and ef- 
ficient in controlling the Q>lorado beetle. The relative cheap- 
ness of the home-made Bordeaux and its effect in prolonging the 
life of the vines demand further tests to determine the influence 
of this spray on the yield. Extensive field experiments are called 
for to devise means for the control of the flea beetle. 



Fig- 



—Jonathan Apple Spot. (Photograph by Prof. 
M. A. Blake.) 




Fig. J.— Elack Rot of Apple. (Photograph hy Prof. F. H. Dodge.) 



Pig. 5-— Apple Blotch. (Photograph by Prof. M. A. Blake.) 



Fig. 7. — Leaf Spot o£ E 



Fig. 8. — Corn Smut. 
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Report of the Plant Pathologist 

MELVILLE T. COOK, PH. D. 



ORGANIZATION. 

The organization of the departments is practically the same as last 
year except that the term of Mr. Guy West Wilson, Special Agent of 
the y. S. Department of Agriculture, expired July first. Mr. G. W. 
Martin, Experiment Station Assistant in Plant Pathology, has devoted 
the greater part of his time to sulphur dust treatment of apples and 
peaches for the control of fungous diseases, and to spraying experiments 
on KieflEer pears for the control of fungous diseases. Mr. C. A. 
Schwarze, State Bo^rd of Agriculture Assistant in Plant Pathology, 
gave practically all his time in the fall and spring to the inspection of 
incoming nursery stock. He has also devoted a great deal of time to 
the study of the "y^Hows" of the peach and other plants and to the 
collection of data for a report on the parasitic fungi of New Jersey. 

Mr. Edgar L. Dickerson was employed as Special Assistant State 
Plant Pathologist for the months of July and August to assist with the 
nursery inspections. His experience in this work makes his services of 
the very greatest value. Mr. Amos'Kirby was assistant inspector for 
South Jersey from November i to December 15, 191 3, and Mr. Geo. 
L. Walters for the same territory during March and April. Both these 
men were csfficient inspectors. Mr. H. Clay Lint, Union Sulphur Com- 
pany Fellow for the study of the potato scab, devoted practically all of 
his time to the study of the influence of sulphur on the potato scab. 

Mr. Wilson's work on the chestnut blight was in cooperation with 
the Forest Pathology Laboratory, Bureau of Plant Industry U. S. 
Department of Agriculture. Mr. Martin's sulphur dust experiments 
were in cooperation with the Department of Entomology and the Union 
Sulphur Company. Mr. Schwarze's work on peach yellows was in 
cooperation with* the Department of Horticulture. Mr. Lint's work on 
the potato scab was in cooperation with the Union Sulphur Company. 

NURSERY INSPECTION. 

The nurseries of the State have been inspected in accordance with 
Chapter 54, Laws of 191 1, and in most cases were found to be in excep- 
tionally good condition. There is much greater spirit of cooperation 
between the nurserymen and the Agricultural Experiment Station than 
in the past. We have received more inquiries concerning plant diseases 
than at any time in the past and many nurserymen have called our 
attention to diseases that would otherwise have escaped notice and havi 
asked for assistance in controlling them. 

(467) 



/ 



468 NEW JERSEY AGRICULTURAL COLLEGE 

Following the method introduced last year for the reduction of peach 
yellows in the State, we again cooperated with the Department of Hor- 
ticulture in offering bud wood to the nurserymen. Twelve nurserymen 
availed themselves of this offer and buds were distributed as follows : 

WiUard Apgar, Falrmount, Elberta, Stump, Waddell, Reeves, and Hiley; 
Bound Brook, Bound Brook, Elberta, Carman, Belle of Georgia, Stump. 
Greensboro, Frances, Reeves, Lola, Hlley, and Early Crawford; Samuel 
Brant, Madison, Greensboro, Waddell, Reeves, Lola, Hiley, Gov. Hogg, 
and May Flower; R. D. Cole, Bridgeton, Elberta, Carman, Belle of Georgia, 
Stump, Greensboro, Waddell, Frances, Edgemont, Reeves, Lola, Hiley, 
Early Crawford, and Steven's Rareripe; J. K. Davis, Chester, Greens- 
boro, Waddell, and Hiley; Mansfield Eick, Bissell, Elberta and Frances; 
Elizabeth Nurseries, Elizabeth, Elberta, Carman, Belle of Georgia, Stiimp, 
Greensboro, Waddell, Frances, Edgemont, Reeves, Lola, Gov. Hogg, and 
Early Crawford; F. & F., Springfield, Elberta, Carman, Belle of Georgia, 
Stump, Greensboro, Lola, Hiley, Early Crawford and Steven's Rareripe; John 
F. Leeds, Waterford Works, Greensboro, Frances, and Arp; K. die Waal 
Malefyte, Ridgewood, Elberta and Early Crawford; Manalapan Nurseries, 
Englishtown, Elberta, Carman, Belle of Georgia, Stump, Greensboro, 
Arp, Reeves, Lola, Hiley, Steven's Rareripe, May Flower, Champion, and 
Early Wheeler; Samuel H. Wilson, Lebanon, Reeves, Lola, and Mt. Rose. 

It will be seen that several of these nurseries also received buds a year 
ago, but the number of requests was not as large as we expected. How- 
ever, we were not able to supply the full number of buds called for. 
Next year it will be necessary to limit the number of buds distributed 
to each nurseryman. This is a rare opportunity for the nurserymen to 
secure buds true to name and as free from yellows and little peach as it 
is possible to determine with our present knowledge of these diseases. 

INSPECTION OF INTER-8TATE AND FOREIGN SHIPMENTS. 

The shipment of stock into this State was so large that it was impos- 
sible to inspect any considerable amount of it. However, the work 
was carried forward in cooperation with the Department of Entom- 
ology as thoroughly as circumstances would permit. 

The dealers in seed potatoes were not as friendly to inspection of 
potatoes as the nurserymen are to the inspection of nursery stock. And 
we regret to say that the Exchanges and Granges did nQt take as much 
interest in this work as we expected. The quantity of seed potatoes 
coming into the State was so large and the amount of our funds so small 
that it was impossible to inspect more than a very small percentage. 
POWDERY SCAB {Spongospora subterranea) was found on two 
shipments of potatoes from Maine, but thus far we have not found the 
disease in the growing crops. The SCURF (Rhizoctonia) was found 
in great abundance on many shipments but unfortunately its presence 
did not disturb many of our dealers or growers. Such disregard for the 
presence of this and other diseases is costing our farmers many thousands 
of dollars annually, 

CROWN GALL (Pseudomonas tumefaciens S. & T.) and some 
other diseases were found on a number of shipments of nursery stock. 
All such diseased stock was condemned and either destroyed or returned 
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to the consignors. There is an increasing sentiment against crown gall 
among< our nurserymen and growers. The following parasitic fungi 
were found on foreign nursery stock: — 

Volutella biixi on boxwood from Holland; Exobasidium aaalew on Azalea 
from Belgium; Mycosphcdrella fagariw on strawberry from England; 
Botrytis cinerea on roses from Holland; Colletotrichum kentias on Kentia 
palm from Belgium; Colletotrichum omnivorum on Aspldlstea from Bel- 
glum; Phylloaticta maculicola on Dracaena termlnalis from Europe; Dip- 
lodia sp. on orchid from South America; Penicillium sp. on Gladiolus bulbs 
from Holland; Colletotrichum sp. on Dacaena canes from West Indies; 
Colletotrichum sp. on Orchids from South America; leaf spot on Rhodod- 
endrons from England; twig fimgus on English walnut from England; 
Immature fungus on grape canes from England; immature fungus on 
apple from Holland. 

EPIDEMICS. 

» 

The only serious epidemic was the "y^Uows" of the asters. This 
disease was prealent in a number of places in the State and was the 
cause of very heavy losses. 

Although, with the exception of the aster "yellows," there were no 
serious epidemics as compared with those of 191 3, yet there were many 
more inquiries concerning diseases of plants and our correspondence was 
much heavier than ever before, and we were required to make many 
more personal visits to points throughout the State than in 191 3. If 
this work continues to increase during the next year as during the past 
two years, it will require the services of one man to devote all his time 
and attention to answering inquiries and making personal examinations 
of crops affected with diseases. 

INVESTIGATIONS. 

The potato investigations consisted of (i) Mr. Lint's work on the 
influence of sulphur on potato scab, and (2) Dusting and Spraying 
experiments in cooperation with the Department of Entomology and 
the Union Sulphur Company. The field tests were conducted by Mr. 
A. E. Cameron, of the Department of Entomology, and the results are 
given in the report of that Department. 

The apple orchard investigations were restricted to the use of sulphur 
for the control of fungus diseases and insects, as compared with the 
recognized standard treatments which are in general use. The Depart- 
ment has also given some attention to the Jonathan spot rot. The 
pear orchard investigations were for the purpose of determining the most 
profitable methods of controlling the leaf and fruit spot fungi. The 
study of the peach "yellows" and "little peach" will be the subject of a 
bulletin in the near future. The study of crown gall in the nurseries 
will be continued. It is impossible to make a report at this time. The 
investigations on diseases of sweet potatoes and cranberries were discon- 
tinued for lack of funds. 
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PUBLICATIONS. 

The following publications have been issued during the year : 

(1> Presa Bulletin No. 8 by the State Board of Agriculture on "Powdery Scab of the 
Potato" by Mel. T. Cook. 

(2) Circular 33 on "Potato Diseases in New Jersey" by Mel. T. Cook and G. W. Martin. 

(3) Circular 34 on "Crown Gall and Hairy Root" by Mel. T. Cook. 

(4) Circular 35 on "Some Diaeaaes of Nursery Stock" by Mel. T. Cook. 

(5) Circular 36 on "Grain Smuts: Their Causes and Treatments" by Mel. T. Copk. 

(6) A short paper on "The Jonathan Spot Rot" by Mel. T. Cook and G. W. i^axtin in 
Phytopaliioloor 4: 102-105 (1914). 

(7) A short paper on " Ciadoaporium Disease of Ampelopsijs Tricuspidatum" by MeL T. 
Cook and Guy West Wilson in Phytopathology 4: 189-190 (1914). 

(8) A short paper on "Notes on Economic Fungi" by Mel. T. Cook m Phytopathology 
4: 20A-203 (1914). 

(9) A short paper on "The Southern Bacterial Wilt in New Jersey" by Mel. T. Cook 
in Phytopathology 4: 277-278 (1914). 

NEEDS OF THE DEPARTMENT. 

A year ago the writer stated that the greatest need of the Department 
was for a larger force of men to take up the many problems which are 
demanding attention. Among the most urgent of these problems are: 

(1) The diseases of the tomato. Th-e tomato is one of the most 
important crops of the State, especially in the southern part. Heavy 
losses of this crop are due to the Leaf JBlight (Septoria lycoperHdJ to 
Mosaic and to other diseases. 

(2) The diseases of the sweet potato. The sweet potato is also an 
important crop in the' southern part of the State. Heavy losses are due 
to Black Rot (Sphwronenia fiml)riatum) and to the Stem or Yellow Rot. 

(3) The diseases of the legume crops. The number of complaints con- 
cerning the Root Rot (Sclerotinia) of the crimson clover, and other 
diseases of other legume crops, emphasizes the importance of timely work 
of this subject. 

(4) The "Yellows" of the aster. This disease is causing heavy losses 
in many localities. It is not well understood and there is no satisfactory 
treatment. 

(5) The diseases of the truck crops. The number of complaints con- 
cerning the diseases of truck crops are increasing rapidly and this work is 
sufficient to take the time of one or more workers. 

(6) The diseases of ornamentals. The growing of ornamental plants 
is a much greater industry than most of us realize. The number of in- 
quiries from growers of these crops is increasing rapidly and the work 
demands the attention of competent investigators. 

VISITORS. 

A number of scientists have visited the Station during the year. 
Among them we may mention: Dr. R. A. Harper, Professor of 
Botany in Columbia University; Dr. A. B. Stout, of the New York 
Botanical Garden; Dr. Haven Metcalf, Dr. W. A. Orton and Pro- 
fessor J. Franklin Collins, of the United States Bureau of Plant Indus- 
try; Dr. Otto Appel, Berlin, Germany; Dr. H. T. Gussow, Central 
Experiment Farms, Ottawa, Canada; Dr. T. F. Manns, Delaware 
Agricultural Experiment Station. 

Alfalfa. 

LEAF SPOT {Pseudopeziza medicaginis [Lib.] Sacc). This 
disease continues to be fully as severe as in the past. There have been 
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a great many inquiries concerning it and it is no doubt the cause of much 
greater losses than we realize. ^There has also been a great deal of 
complaint concerning a peculiar yellowing of the plants for which we 
have no satisfactory explanation. 

Ampoloptlt. 

LdiAF Spot iPhylloiticta ampelopsidis Ell. 9c Mart.) This oonttnues to 
be prevalent on the lower leaves of the plant, but cannot be considered 
serious except in the nilrseries. • It attacks both A. qvinquefolia and A, 
tricuspidatum. 

Leaf Spot {SphcBropais hedericola Speg. & Sacc). On dead or dying 
leaves of A, tricuspidata. Cannot say that it was the cause of the dyin^. 
Collected by lifr. J. P. Helyar. (Also on Hedera helix.). 

Die Back {Cladosporium sp.). This disease was much less severe in 
1914 than in 1913, which can probably be attributed to the greater amount 
of rainfall. The disease was especially severe on the ivy on the Rutgers 
College Buildings in 1913. In the spring of 1914 the vines were given a 
heavy application of fertilizer and during the entire summer were given 
an abundance of water. Although the fungus can be found on the old 
mummy berries, there has been very little evidence of the disease on the 
vines. A description of this disease was published in Phytopathology 4: 
189, 190 (1914). 

Apple. 

Jonathan Spot {Altemaria sp.)- We are still uncertain as to the cause 
of this disease, but our studies indicate Altemaria, The disease occurred 
in the orchard and was frequently quite severe in storage. 

BiiossoM End Rot {Altemaria sp.). This disease was prevalent. Alter- 
naria was very generally found in the diseased fruit and Sphaeropsis ma- 
lorum was frequently associated with it. 

Anthraonose or Bitteb Rot (GtomereTla rufomaculans [Berk.] Spauld. 
& Von Schenk). There was very little of this disease. 

Fire Blight (BOrCilltis amylovorus [Burr.] De Tonl). This very com- 
mon and well known disease was less severe than in 1913. 

Scab CVenturia pomi [Fr.] Wint). This disease, which has been so 
severe for the past two years, especially in 1913, was of very little import- 
ance. There was not a single complaint from the growers. 

Blotch (Phyllosticta solitaria E. & E.). Common, especially on Smith 
cider, but not so abundant as in 1913. 

Sprat Injury. A few complaints. 

Rust {Ch/fn,no8porangium macropus Lk.). Occasional. No importance. 

Winter Injury. A few reports. 

Waive Cobb. A few reports on fall pippin. 

Pink Rot (Cephalot7i>ecium roseum Cda.). A few reports. Not im- 
portant 

Crown Gall (Paeudomonas tumefaeiena S, & T.). Abundant through- 
out the State. Found to be very destructive on William Early Red eight- 
year old orchard. 

Black Rot (Sphtreropaia malorum Pk.). Common and severe on un- 
sprayed orchards. 

Sooty Blotch (Leptothyrium pomi [Mont. & Fr.] Sacc). Abundant on 
unsprayed orchards. 

A»h. 

.Die Back (cause undetermined). In forest nursery on the College 
Farm. 
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Aster. 

Rust iColeosporium solidaginia [Schw.] Thum.). One report 
Yezxows. This disease was so severe as to be an epidemic in many 
localities. It was the cause of heavy losses. 

Beans. 

BfiLDEw (Phytophthora phaseoli Thaxter). Severe on lima beans in 
Middlesex and Warren counties during July and August. 

Anthracnobe { Collet otrichuM lindemuthianum [S. & M.] B. & C). 
Abundant throughout the State. 

Pod Blight {Phoma auhcircinata E. & E.). Severe on lima beans 
throughout the southern part of the State. 

liEAF Spot (Phylloaticta phaseoUna Sacc). Common throughout the 
southern part of the State. 

Beet. 
Leaf Spot iCercospora heticola Sacc.). Common. 

Blackberry. 

Anthracnobe (Gloeosporium venetum Speg.). Common but of no great 
Importance. 

Leaf Spot (Septoria rubl West.). Common but of no great Importance. 

Rust (Oymnoconia peckiana [Howe] Tranz). Common throughout the 
State. Some reports Indicate that it was very destructive. 

Boxwood. 

Leaf and Stem Disease iVolutella buxi [Cda.] Berk.). Found quite 
severe In one nursery. 

Cabbage. 

Club Root iPJmsmodiophora brassicce Wor.). Reported from various 
parts of the State and quite severe in some places. 

Black Rot {Pseudomonas campeatric [Pamm.] E. P. Smith.). Occurs 
in northern part of the State. 

Catalpa. 

Leaf Spot {Cercoapora Wlnt). Common. 

Leaf Spot {Phylloaticta catalpce B. & M.). Common. 

Cannas. 

Yellows. A peculiar disease causing a variegation of foliage and dwarf- 
ing of plants found In one nursery. 

Carnation. 

Rust (Uromycea caryophyllinua [Schrk.] Schroet). Very common. 
Btjd Rot iSporotrichum anthopJiilum Peck). One report. 

Cauliflower. 

Club Root {Pldamodiophora hraaaicce Wor.) . One report. 

Cedar. 

Rust (Ch^mnoaporangium macropua Lk.). Common but not abundant ' 
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Celery. 

Bactbkial Rot (Bacillus carotovoms Jones). Very severe In the north- 
em part of the State. 
Leaf Blight (Cercospora apii Fr.). Abundant 
Leaf Blight {Septoria petroaelini var. Apii), Abundant 
Hollow Stem (Cause?). One report. 

Chard. 

Leaf Spot (Cercospora sp.). One report. 

Cherry. 

Brown Rot (Schlerotinia fructigena [Pers] Schr.). Not severe. 

Leaf Spot (Cylindrosporium padi Karst.). Common. 

Mildew (Podosphcera oxyacanthce [D, C] D. By.). One report. 

Chestnut. 

Blight (Endothia parasitica Murrill). Abundant 

Citron. 

Leaf Spot (Cercospora citrulUna Cke.). One report 

Clover. 

Leaf Spot (Pseudopeziza trifolii [Pers.] Pckl.) on red clover. One 
report. 
Root Rot (8clerotinia trifoliorum Erik). Reported. 

Corn. 

Smut. (XJstilago zecd [Beckm.] Ung.). Common. 

Wilt (Pseudomonas stewarti B. P. Smith). Several reports. 

Cow Pea. 

Leaf Spot (Cercospora sp.). Common. 

Crab (FloweHng.) 
Rust ((}ymnosporangium germinale [Schw.] Kern.). One report. 

Cucumber. 
Mildew (Plasmopara cubensis [B. & C] Humph.). Common. 

Currant. 

Anthracnose (Oloeosporium ribis [Lib.] Mont. & Desm.). Common. 
Leaf Spot (Septoria rihis Desm.). Common. 

Dahlia. 

Dwarfing (Cause unknown). One report. Somewhat similar to yellows. 

Dewberry. 

Anthraonose (Oloeosporium venetum Speg.). Common but of no im- 
portance. 
Double Blossom (Fusarium ruhi Wint). Abundant and injurious. 
Leaf Spot (Septoria rubi Vfe&t,) , Common. 
Rust (Qymnoconia peckiana [Howe] Franz). Common. 
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Egg Plant. 

Leaf Spot {Phyllosiicta hortorum Speg.)- Abundant throughout the 
State. 
Wilt (Cause?). Abundant throughout the State. 

Grape.' 

Black Rot (Ouignardia bidwellii [Ell] Viola & Ravaz). Abundant and 
cause of heavy losses in some places. 

Leaf Spot {Isariopaia claviapora Sacc). In one vineyard on Elvira. 
Very severe. 

Leaf Spot (Cryptosporella viticola Shear.). One record. Not serious. 

Mildew (Plasmopara viticola [B. & C] B. & DeT.). Abundant but not 
serious. 

Fruit Roi' (PTtoma sp.). One record. 

Spray Injury. Two records. 

Hollyhock. 

Rust {Puccinia malvacearum Mont). Common. 

Horse Chestn^ut. 

Leaf Spot (Phylloaticta aphceropsidea E. & E.). Common. 
Mildew {Uncinula flexnoaa Pk.). Occasional. 

LarkspiMP. 

W^LT. Unidentified sclerotlal fungus. One report. 

Lilac. 

Leaf Spot (Phylloaticta halatedii E. & E.). Common. 
Mildew (Microaphaera alni [Wallr.] Wint). Common. 

Maple. 

Anthracnose {Oloeoaporium apocryptum E. & E.). On Norway maple. 
Serious, on young trees in the nursery. 

Bark Disease (Nectria cinnabarina or N. coccinea.). Tubercularia 
stage only. One report. 
Leaf Spot {Phylloaticta acericola C. & E.). On soft maple. Common. 

Oats. 

Smut (Uatihigo levia [K. & S.] Magnus). Common. 
Smut (Uatilago avence [Peri.] Jens). Common. 
Rust (Puccinia coronata Cda.). Common. 

Okra- 
Wilt. (Verticillium sp.). Common in South Jersey. 

Peach. 

Brown Rot (Sclerotinia fructigena [Pers] Schr.). Abundant in un- 
sprayed orchards. 

Crown Gall (Paeudomonaa tumefaciena S. & T.). Common. Trees af- 
fected with this disease appear to be more subject to other diseases than 
healthy trees. 

Leaf Curl (Exoaacua deformana [Berk] Fuckel). Abundant in orchards 
which were not properly sprayed. 

Little Peach. Abundant and cause of heavy losses over the State. 

Soar (Cladoaporium carpophilum Thum.). Abundant In unsprayed or- 
chards. 
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Shot Hole {Bacterium pruni E. F. Smith). Abundant in certain locali- 
ties of South Jersey. Most severe on Elbertas. 
Shot Hole {Cercospora circumscissa Sacc). One report. 
Sprat Injury. Ck>minon. 
Winter Injury. Common. 
Yellows. Abundant and the cause of heavy losses. 

pear. 

Fire Blight {BacilliM amylovorus [Burr] De T.). Less severe than in 
1913. 

Fruit Spot (FabroBa maculatum [Lev.] Atk.). Common. 
Leaf Spot (Septoria pyricola Desm.). Common. Not serious. 
Scab. (Venturia pyrina Aderh.). Common. 

Pepper. 

Fruit Rot i Collet otrichum nigrum E. & H.). Common. 
Fruit Rot {Oloeosporium piperatum E. & E.). Common. 
Root Rot (Cause?). Common. 

Pine. 

Root Disease (Mycorhiza) . Common. 

Plane Tree. 

Anthracnose iOnomonia veneta [S. & S.] Kleb.). Common. 

Plum. 

Brown Rot (Sclerotinia fructigena [Pers.] Schr.). Abundant in un- 
sprayed orchards. 
Little Plum. Common. 
Black Knot (Plowrightia morboaa [Schw.] Sacc). Common. 

Popular. 

Canker (RhaMospora sp.). One report. Causing die back of twigs. 
Blight (ilfar«oma popitW [Lib.] Sacc). One report. 

ft 

Potato. 

Black Leg {Bacillus phytophthorus Appel.). Much less than in 1913. 

Early Blight {Alternaria solanii [E. & M.] Jones & Grout). Common. 

Late Blight {Phytophthora infestans [Mont.] De Borg.). Two records 
on seed potatoes in spring. Very abundant in North Jersey in the fall. 

Curly Top. Frequent. This is the first report of this disease in New 
Jersey. 

Dry Rot {Fuaarium oxysporum Schl.). Occasional. 

Scab {Ooapora scabies Thax.). Abundant. 

Silver Scurf. {Spondylocladium atrovirens Appel & Laubert). Oc- 
casional. 

Scurf {Rhizoctonia or Corticium vagum B. & C. O. var. 8olani Burt). 
Abundant 

Spray Injury. Frequent 

Quince. 

Black Rot {Sphwropsis malorum Pk.). Common. 
Fire Blioht {Bacillus amylovorus [Burr.] De T.). Common but less 
severe than In 1913. 
Leaf Spot {Fabrcea maculatum [Lev.] Atk.). Common. 
Rust {Gymnosporangium germinale [Schw.] Kern.)* One record. 
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Raspberry. 

Anthbacnose (Olceosporium venetum Speg.). Abundant and frequently 
severe. 

Caite Buoht (Cytospora ruhi, Schw.). One record. 

CAmB BnoHT iConiothyrium fuckelii Sacc). Common and very severe 
in northern part of the State. 

Crown Gall {Pseudomonaa tumefaciens S. & T.). Abundant and severe. 

Leaf Spot (Septoria ruhi Westd.). Abundant. 

Rote. 

Black Spot {Actinonema rosm [Lib.] Fr.). Abundant. 

Cane Blight iConiothyrium fuckelii Sacc). Severe in northern part 
of State. 

Mildew iSphwrotheca pannoaa [Wllr.] Lev.). Very common. 

Intumescence. One report on roses under glass. Probably due to appli- 
cation of sulphur. Not serious. 

Snap Dragon. 

Root Rot {Thielavia haaicola [B. & Br.] Zopf.). One record. Cause 
of serious loss. 

Strawberry. 
Leaf Spot {Mycoaphcerella fragariw [TuU.] Lindau.). Common. 

Sunflower. 

Rust (Puccinia helianthii Schw.). Common. 

Sweet Potato. 

Black Rot iSphceronema fimhriatum [E. & H.] Sacc). Abundant. 
Stem Rot (Fusarium batatatis Wollenw)*. Abundant. 

Tomato. 

Anthbacnose { Collet otrichum phomoides [Sacc] Chester). Abundant 
and destructive. 

Blossom End Rot. (Cause?). Less common than in 1913. 

Filiform Leaf. Occasional. 

Leaf Spot (Septoria lycoperaici Speg.). Abundant and the cause of 
heavy losses. 

Wilt {Fusarium ly coper sici Sacc). A condition of plants which indi- 
cates this disease. 

Turnip. 

Leaf Mold {Macrosporium herculeum B. & L.). One record. 

Watermelon. 

Anthbacnose (Colletotrichum lagenarium [Pass] E. & H.). Abundant 
in southern part of the State. 

Wheat. 

Rust (Puccinia graminia Pers.). Common. 
gMUT (Ustilago tritici [Pers] Jens.). Common. 
Smut (Tilletia fcetens [B. & C] Trel.). Occasional. 
Iq l^ddition to the above list, our records show a very large number of 
diseases of mix^or importance on ornamentals and wild plants. 



♦This dige^se wa^ fpr|?jerly attributed to Ne^triq ipoi[rigsg> IJalJS; 
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Report of Potato Scab Experiments, 1914. 

By H. CLAY LINT. 



The Inyestigations of the Department of Plant Pathology relating to 
potato scab have been confined largely to the testing of materials used to 
aid in the control of the disease. The disease is caused by the definite 
fungus Actinomycea scabies* Thaxt., Gussow. It is very widely dis- 
tributed in all of the potato growing sections of New Jersey, and in many 
places the attack is so severe as to render a portion of the yield unsale- 
able. The disease is especially severe on the Green Mountain and Irish 
Cobbler varieties. On the American Giant, a variety cultivated in the 
middle sections of Jersey, the scab seldom develops so far as to render many 
of the tubers unsaleable. In many sections it is desirable to grow this 
crop on the same soil for a number of years and in these localities the scab 
is a problem of considerable economic importance. 

There are two methods of attacking this disease: Firat, an effective 
treatment of the seed so as to eliminate this source of infection. Second, 
a soil treatment in cases where the soil has become infected with the 
organism. 

The first effective treatment of the seed potatoes was accomplished by 
BoUey (1) by means of soaking the seed potatoes in an aqueous solution 
of corrosive sublimate (HgCls). Shortly afterward Arthur (2) introduced 
the formalin treatment of the seed potatoes. This likewise consists in 
soaking the seed, the standard strength recommended at the present time 
being one pint of 40 per cent, formalin solution to 30 gallons of water. 
The period of soaking should extend from one and one-half to two hours. 

Bxperimental tests and practical experiences have long ago demon- 
strated the effectiveness of both of these treatments. For the scab alone 
there is little difference either in effectiveness or cost between the two 
methods of treatment. Recently evidence has been presented to show that 
the corrosive sublimate is moife effective against the potato scurf (Rhizoc- 
tonia or Corticium vagum var. solani) than formalin. The former is, 
however, a deadly poison and not to be recommended to those who are not 
familiar with its properties. Because of the equal effectiveness of these 
substances in the control of scab and because of the danger attendant 
upon the use of corrosive sublimate, the Department has generally rec- 
ommended the formalin. 

Seed treatment is very generally recognized in this State as a profitable 
practice. 

Dr. Halsted (3) of this Station tried out a number of materials for the 
control of the potato scab organisms in the soil during the interval from 
1895 to 1900. The most promising proved to be sulphur. He used various 
rates of application, obtaining best results with amounts of about 600 
pounds per acre. Considering the favorable nature of ^be results and the 

♦Sym. Oopora scabies (Thaxt.) 
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opportunities that this work presented for further study, this line of in- 
vestigation has been taken up again. This work has been made |»<>ssible 
through an industrial fellowship established in this Department by the 
Union Sulphur Company of New York City. 

Many inyestigators, both in this country and abroad, have employed 
sulphur for the purpose of scab eradication; the results vary widely and 
are sometimes contradictory. 

Brooks (4) at Massachusetts tried out sulphur in much the same man- 
ner as was done in this State. He failed to obtain any appreciable bene- 
fits from its use, the average increase in the clean potatoes being arcnm^d 
six per cent. 

Wheeler (5) and collaborators at Rhode Island tried out a large number 
of materials, including sulphur, for scab control. Only small benefits 
resulted from the use of sulphur with the potatoes and it was found that 
on soils which were acid or only slightly alkaline there was a distinct in- 
jurious effect on the succeeding crops. 

In 1910-11 Bemhard (6) at Ahrvilles (France) publish^ results which 
showed the sulphur to be very effective in the control of scab. EX Boul- 
langer (7) at Lille (France) investigated the fertilizing aiction of stil- 
phur on various crops, including potatoes, and found an increase in the 
yield of 20 per cent, due to applications of sulphur. M. A. Demolon (8) 
and E. Chancrin and A. Desroit (9) likewise report an increased yield due 
to applications of sulphur to potatoes. These latter used sulphur at the 
rate of 250 and 500 Kg. per hectare, equivalent to 223 and 445 pounds per 
acre, respectively. 

J. Velcier (10) in 1913 reported an increased yield due to applications of 
sulphur, also an earlier maturity of the crop from six to eight days. Hial- 
mar von Feileitzen (11) at Jonkoping in Sweden reports favorable results 
in scab control from applications of sulphur in the case of some varieties 
but finds an injurious effect on the succeeding crops. 

EXPERIMENTS IN NEW JERSEY IN 1914. 

In considering the problems connected with the application of sulphur 
there appear at once a number of factors which cannot but htive a material 
influence on the efficiency of the fungicide. Our lines of fhvestigation, 
therefore may be stated. 

First: The influence of cover crops on the control of scab accomplished 
by sulphur. Where growers care to produce crops of potatoes on the same 
soil for a number of years, the common practice is to sow a cover crop 
each year. This is ordinarily planted as soon after the digging as 
possible. Crimson clover, either alone or in mixtufe with a non-legume, 
has become very popular for this purpose within recent years. 

Second: The influence of the time of application of the sidphur. It was 
noticed that at digging time a great proportion of the sulphur which had 
been applied in the spring was present in the soil, apparently unchanged. 
Such evidence would tend to show that the oxidation of the sulphur under 
the conditions of the soil was being accomplished very slowly. If the 
fungus control is accomplished because of the sulphuric acid formed by the 
oxidation of the sulphur, it would appear possible to obtain better results 
by making the application in the fall, thus giving a longer time for chang- 
ing the nature of the element in the soil. Based on these observations, we 
have tried out fall versus spring application of the sulphur. 
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Third: Th£ Influence of the formalin treatment of seed potatoes on 
the control of the scah. In this connection we have used the formalin 
alone as a combatting measure, as we recommend to the growers. In the 
formalin tests we have run plots which received applications of sulphur 
so that we have data not only on each of the preventative measures but 
also on the combination of the two. 

Fourth: The influence of the method of application. In the experi- 
mfiiUal work that haa been done with sulphur quite a number of difterent 
methods of application have been used. Some would be highly imprac- 
ticable on a large scale so that in our work we have tested out the influ- 
ence of three methods of application which are possible on a commercial 
scale. They are: (a) Broadcasting the sulphur. With this method the 
comparison was made of application before and after planting, (b) Mix- 
ture of the sulphur with the fertilizer, (c) Placing the sulphur in a nar- 
row strip on top of the row after the time of planting. 

Fifth: The influence of the form in which the three essential elements, 
Nitrogen, Phosphoric Acid and Potash, are found in the fertilizer. Upon 
this phase of the problem we have* compared : (a) Sulphate of potash 
with muriate of potash as a source of potassium, (b) Acid phosphate 
witlT steamed bone as a source of phosphoric acid, (c) Nitrate of soda 
with ammonium sulphate as a source of nitrogen. 

A number of experiments have been conducted on different soils in vari- 
ous parts .of the State to determine the varying results dependent on the 
texture, origin and past treatments. 

No potato growers with whom the Experiment Station is in touch at- 
tempt to grow a crop without fertilizer. The common formula of the fer- 
tilizer used is 4-8-10 and the rate of application will range between 1,200 
pounds and one ton per acre. In our work we have been unable to com- 
pare the effectiveness of the sulphur with and without fertilizer. 

The various points outlined above have been covered by 18 different 
experiments ranging in size from 3 to 18 plots each, as follows: Cum- 
berland County, 5 experiments; Salem County, 5 experiments; Gloucester 
County, 2 experiments; Mercer County, 1 experiment; Monmouth County, 
3 experiments; Middlesex County, 1 experiment; Sussex County, 1 experi- 
ment 

In general, our ideal has been to employ plots of at least one-fifth of an 
acre in size and at least flve rows wide. Where the length of the field 
has been over 600 feet, we were able to carry out this plan. In cases 
where the row length is less than 600 feet, we have compensated by in- 
creasing the plot width. In some of our experiments the plot areas have 
been as large as one-half acre. We have insisted on at least flve rows so 
that the middle rows would not be influenced by outside conditions. 

Only the two middle rows of each plot were used for obtaining data. 
The potatoes were sorted into clean and scabbed in cases where the entire 
yield was saleable. In others we have formed a third class of unsaleable 
scabbed potatoes. In our experiments, especially when the scab is very 
severe, the data shows relative scab rather than absolute numbers of 
clean and scabbed potatoes. For instance, in one experiment where 
25 per cent of the yield was unsaleable because of scab. In this field 
it is entirely probable that there was not one potato free from scab; yet 
under those conditions one finds a larger number of potatoes on the 
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sulphur plots that have but a few scab spots than on the check plotfl, it 
is fair to attribute this condition to the sulphur. Under the old methods of 
grading into clean and scabbed all plots would be 100 per cent, scabby 
with no comparative results. 

The opposite conditions prevailed in some of our experiments, where as 
high as 85 per cent, were absolutely clean. In this case the minutest 
lesions were enough to discard the tuber from the class of clean potatoes. 
It will be readily seen that our scale has been flexible, depending upon the 
amount of scab present, but that in sorting the potatoes from any one 
experiment that the standard has been fixed. 

That the yields might have a more impressive character we have fig- 
ured them into bushels per acre rather than into pounds per plot. The 
per cents, of each are figured from the actual weights of clean and scabbed 
potatoes. 

The influence of the various factors, on the effectiveness of the sulphur 
are considered separately. 

I. Influence of cover crop. 

(a) On the yield. The results of this year's experiments have shown 
very remarkable increases in the yields due to the growth of a cover 
crop. An average of the yields from all the non-cover crop and cover crop 
plots in four experiments is given in the following table: 

YIELDS IN BUSHELS PER ACRE. 
Farm of Postroffice. 



D. H. Jones Freehold. . . 

Elbert Kirby MuUica HiU. 

J. L. Bitters Roadstown. 

J. H. DuBois Freehold. . . 



Cover 


No cover 


crop plots. 


crop. 


244.9 


221.5 


215.1 


195.8 


117.6 


96.6 


276.2 


254.3 


853.8 


768.2 


213.45 


192.05 



Total 

Average 213 .45 

Average increase due to cover crop, 21.4 bushels. 

(b) Regarding the influence of the cover crop on the eiflciency of the 
sulphur we flnd that the sulphur does not increase the per cent, of dean 
tubers as much on the cover crop plots as on the non-cover crop plots. On the 
farm of John H. DuBols at Freehold we found 39.95 per cent, of clean 
potatoes on a cover crop check plot with 48.20 per cent, of clean tubers on 
the corresponding sulphured plot. This gives an Increase of 8.25 per cent, 
of clean potatoes due to sulphur application. On the non-cover plot areas 
the check shows 45 per cent, clean potatoes, while the corresponding sul- 
phured plot shows 63.45 per cent of clean potatoes. Here the increase in 
the number of clean potatoes is 18.45 per cent. In other words the sulphur 
is a little better than twice as effective on non-cover crop soil as on soil 
which has just previously grown a cover crop. 

Even more striking results were obtained on the farm of D. Howard Jones, 
whose potato fleld under experiment lies less than a quarter of a mile from 
the DuBois farm and has the same type of soil. On the non-cover crop 
plots the sulphur increased the per cent, of clean tubers from 35.90 to 59.08, 
a difference of 23.18 per cent. On the cover crop plots the increase was 
only 4.61 per cent. The sulphur here was about five times as effective on 
the non-cover cropped areas. 
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II. Influence of time of application on the efficiency of the sulphur. 

(a) Our experiments with fall versus spring applications have shown 
very clearly that the spring application is much more efficient, especially 
on soils where there has been no cover crop grown. The following experi- 
ment will serve to illustrate this point: 

EXPERIMENT WITH D. H. JONES, FREEHOLD, N. J. 

Per cent. Bushels 

Plot treatment. clean tubers, per acre. 

Check, no sulphur 47.66 244.5 

Sulphur broadcasted in fall 52 . 27 259 . 8 

Check, no sulphur 47.66 239.5 

Sulphur broadcast in spring 74 . 67 226 . 3 

This experiment shows an increase in the number of clean potatoes of 
4.61 per cent, due to fall application as compared with a difference of 
26.91 per cent, due to spring application. These results are also interest- 
ing from the yield standpoint where the fall application gives an increased 
yield of 15.3 bushels per acre over its check, while the spring application 
gives a decrease of 13.2 bushels per acre. It is true that we find a normal 
variation of five bushels per acre in the yield on the two checks, but where 
the differences are nearly three times the normal variation they must be 
attributed in part to the varying factor, which in this case is the time of 
sulphur application. 

(b) Another phase of the problem of time of application presents itself. 
On the farm of E. C. Conover, at Freehold, which lies near that of D. 
H. Jones and has the same type of soil, there was obtained a 26.52 per 
cent, increase in the number of clean potatoes due to applications of sul- 
phur. At the Jones farm, as before stated, the difference obtained was 27 
per cent. In the former case the sulphur was applied the first day of June 
and in the latter the application was made April 18th. Whether or not 
the time for spring application extends over so long a time with the pos- 
sibility of equally good results is well worthy of further study. 

III. Influence of formalin treatment of the seed in the control of the 
potato scab. 

For all of our experiments this year we have tried to select a soil that 
was badly contaminated with the scab organism. Obviously it is much 
more difflctUlt to show benefits of seed treatment in cases where the soil 
is infected, because only one of the sources of infection has been removed. 
On this point Sherbakoff (12) states that "When the soil becomes con- 
taminated with the scab germ, seed treatment is of no value unless some 
method can be devised for eradicating the germ in the soil." Despite the 
fact that our experiments with seed treatment have been run under Just 
such adverse conditions as outlined above, we have been able to show 
beneficial results from three standpoints. 

(a) Influence of the formalin treatment on the scab control. 

An average of two check plots with formalin treated seed gives 19.10 
per cent clean potatoes as compared with an average of 14.99 per cent, 
with untreated seed. These results were obtained in cooperation with 
Mr. Robert Fogg at Salem, N. J., on soil that was badly Infested with the 
organism. The above point is also illustrated in the table given below 

17 AG 
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from the data obtained In our experiment with Clifford Flitcraft at Elmer. 
Here we have 28.45 per cent dean potatoes on plots seeded with untreated 
tubers against 37.96 per cent clean potatoes from the formalin treated seed- 

(b) Influence of the combined sulphur and formalin treatments. 

By a combination of the formalin treatments of the seed and the sul- 
phur treatment of the soil we have been able to obtain data that are 
yery favorable both to the formalin and the sulphur. Data from four 
plots of one experiment with Mr. Flitcraft at Elmer will serve to illus- 
trate this point 

Per cent. Per cent. 

PIot]No. Sulphur. Seed. clean. unsalable. 

1. eOO lbs. per acre Untreated 57.40 3.35 

2. Check, no sulphur Untreated 28.45 23.52 

3. Check, no sulphur Treated 37.95 13.51 

4. eOO lbs. sulphur per acre. . .Treated 74.80 4.93 

Comparison of plots 2 and 3 show not only 9.5 per cent more clean 
potatoes due to formalin treatment, but also 10 per cent, less unsaleable 
tubers. The fact that nearly one-fourth of the crop was unsaleable be- 
cause of scab on the plot where no treatment was given proves beyond 
question that there was bad infestation of the soiL Such marked benefits 
from the formalin treatment under these adverse conditions exceeded our 
expectiatibns. 

With regard to the sulphur it is interesting to note how much more 
effective the sulphur has been in the case of the formalin treated seed. 
A comparison of plots 1 and 2 shows a difference of 28.95 per cent in 
the number of clean potatoes due to the sulphur application. A similar 
comparison of plots 8 and 4 gives a difference of 36.85 per cent Obviously 
the sulphur is much more efficient where it has only the scab in the soil 
with which to contend. From the practical standpoint the sulphur here has 
been very beneficial in that it has rendered practically the entire yield 
saleable where one-fourth of the yield would otherwise have been un- 
marketable. 

(c) Influence of the formalin treatment on the yield. 

It has been the experience of a number of growers that formalin treat- 
ment has given larger yields. The reason for this is not satisfactorily ex- 
plained to date although the fact is pretty well established. These aver- 
ages of six plots on the farm of Robert Fogg; Salem, N. J., with formalin 
treatment as compared with six plots entirely similar save that they were 
planted with untreated seed gives the following results: 

Average yield fo'r formalin treated seed, 138.4 tiushels per acre. 

Average yield for non-treated seed, 133.6 bushels per acre. 

In other words, one can figure on enough increase in the yield due to 
formalin treatment to pay for the material and labor. 

IV. The influence of the method of application on the efficiency of the 
sulphur. 

Our tentative conclusions of this phase of the sulphur question may be 
summed up as follows: (1) Broadcasting of the sulphur has given slightly 
better results than the mixture of the sulphur with the fertilizer. (2) 
Broadcasting of the sulphur after planting gives better results than broad* 
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casting before planting. In the latter case the sulphur becomes well Inte* 
grated In the surface soil which Inhibits the rapid oxidation possible where 
the sulphur is not so mixed. (3) The application of sulphur in a narrow 
strip on top of the rows after planting has given better control of the 
scab than broadcasting at this time. In this method the amount of appli- 
cation is practically doubled since only half of the surface of the soil is 
covered. Linked with the higher efficiency of the sulphur due to this 
niethod of application we find the greatest decreases in yield. 

Undoubtedly, the most convenient method of applying sulphur to the 
soil would be to have it mixed with the fertilizer. Our work would tend 
to show that the best place to have the sulphur is near the surface of the 
soil and with some types of distributers the fertilizer is placed below the 
level of the seed piece. Obviously, the fungicidal efCect of the sulphur 
in this place is much impaired. More recent fertilizer ^attachments of 
potato planters put the .fertilizer near the surface and above the seed 
piece and the results at Freehold this year in which the mixture of fer- 
tilizer and sulphur was applied with this type machine showed almost as 
good control as did broadcasting. From the evidence at hand on this 
point it is doubtful whether the slightly better results from broadcasting 
over mixture with the fertilizer will compensate for the extra labor in- 
volved. 

V. Influence of the form of the fertilizer elements on the efficiency of the 
sulphur. 

In all of the experiments covering this phase of the work we have used 
1,400 pounds of complete 4-8-10 fertilizer per acre. They were made up 
exactly alike save for the one element in question: add phosphate versus 
steamed bone in the one case, NaNOa versus (NH*) aSO* in another and 
KCl versus K,SO« for the third. Tentative conclusions on the phase of the 
sulphur problem follow: 

(a) Sulphur makes a larger increase in the per cent of clean potatoes 
with KGl than with K,SO«. This is Illustrated in the following table of 
results obtained on the farm of Joseph Fogg at Brldgeton, N. J.: 

Feiidlixer. Treatment. 

KCl Check, no sulphur 

K2 SO4 Check, no sulphur 

KCl 300 lbs. sulphur per acre 

Ks SO4 300 lbs. sulphur per acre 

KCl 600 lbs. sulphur per acre 

Ks SO4 000 lbs. sulphur per acre 



Per cent. 


Per cent. 


clean. 


unsalable. 


11.94 


8.30 


10.82 


0.61 


23.07 


0.665 


13.67 


1.63 


27.70 


1.93 


20.65 


1.40 



(b) Sulphur seems to have a greater fungicidal effect with add phos- 
phate than with steamed bone as a base in the fertilizer. This is shown 
in the following table: 

Fertiliser. Treatment. , 

Steamed bone Check, no sulphur 

Acid phosphate Check, no sulphur 

Steamed bone 300 lbs. sulphur per acre 

Add phosphate 300 lbs. sulphur per acre 

Steamed bone 600 lbs. sulphur per acre 

Acid phosphate 600 lbs. suq>hur per acre 



Per cent. 


Per cent. 


clean. 


unsalable. 


20.00 


6.42 


11.94 . 


8.30 


20.65 


2.74 


23.07 


0.666 


26.48 


2.66 


27.70 


1.93 
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(c) Sulphur makes a much greater increase in the cleanliness of the 
potatoes in combination with (NH4)sS04 than with NaNOs. This point is 
illustrated by the following results: 

Fertilizer. Treatment. 

NANOs Check, no sulphur 

(NH4)2^J04 Check, no sulphur 

NaNOs 300 lbs. sulphur per acre 

(NH4)2S04 300 lbs. sulphur per acre 

NaNOs 600 lbs. sulphur per acre 

(NH4)2S04 600 lbs. sulphur per acre 



Per cent. 


Per cent. 


clean. 


unsalable. 


9.75 


0.00 


9.75 


0.00 


20.90 


0.00 


31.00 


0.00 


28.18 


0.00 


35.30 


0.00 



VI. Influence of the rate of application. 

In general we have been able to obtain but little decrease in the amount 
of scab due to applications of 300 pounds of sulphur per acre. The results 
from applications of 600 pounds of sulphur have in some cases been very 
remarkable. The results of Series "D" experiments with Minch Brothers 
at Bridgeton, N. J., show the best scab control obtained in any of our ex- 
periments. 

Per cent. Per cent. Per cent. 
Plot No. Sulphur treatment. clean. medium unsalab e. 

scabbed. 

1 600 lbs. sulphur per acre 55. 10 44.60 00.30 

2 Check, no .sulphur 00.30 89.10 10.60 

3 300 lbs, sulphur per acre 5.10 91.20 3.70 ^ 

In order to illustrate the average result to be expected from the appli- 
cation of sulphur in these two rates, the averages of the plots of the fol- 
lowing experiments are cited and the general average taken. In all these 
experiments we have plots with 300 pounds sulphur per acre, -600 pounds 
sulphur per acre and the corresponding checks. The table of averages 
follows: 

Per cent. Per cent. 

No. plots Per cent. clean on clean on 

Cooperation Post Office. in the clean on 300 lbs. sul. 600 lbs. sul. 

with experi- check per acre per acre 

ment. plots. plots. plots. 

E. C. Conover Freehold 3 32. 18 34.40 58. 70 

Jos. H. Fogg Bridgeton 18 15.05 26.52 27.03 

Minch "D" Bridgeton 3 00.30 5.10 55.10 

Edw..Ackerson Lafayette 8 82.48 85.35 86.65 

Elbert Kirby Mullica Hill 9 29.60 41 .44 50.20 

FlitcraffA" Elmer 7 38.92 49.44 57.15 

Minch "B" Bridgeton 12 4.53 9.78 9.44 

Minch "A" Bridgeton 12 15.38 22.66 22.38 

John Ballinger Mullica Hill 9 13.81 25.52 35.51 

Total 232.25 300.22 402.16 

Average 25.80 33.36 44.57 

The influence of the sulphur on the yield has been somewhat varied. 
This influence seems to depend a great deal upon th acidity of the soil, 
also upon the texture. Most potato soils are acid, the lime requirement 
ordinarily varying from 800 to 1,800 pounds of CaO per acre. It Is not 
diflicult to imderstand that a decrease in the yield might result purely be- 
cause of too acid conditions of the soil when the sulphur is added under 
such circumstances. In general the application of sulphur has resulted 
in a decrease in the yield. However, the data cited below where the sul- 
phur produced an Increased yield will show within how wide a range the 
results in this particular line may vary. The following table shows the 
results of an experiment on the farm of C. W. Stevens, Jr., on the red 
shale, clay loam soil near New Brunswick. 
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Plot No. Sulphur Treatment. Yield in Bushels 

per acre. 

1 Check 41.10 

2 300 lbs. .sulphur per acre 69.40 

3 600 lbs. sulphur per acre 51 . 35 

4 900 lbs. sulphur per acre 59 . 80 

Here we find an increase of about 30 per cent, in the yield In two out 
of three of the sulphur plots. This soil is strictly speaking not a potato soil 
and has not been subjected to the treatments accorded the normal potato 
soils. This soil is also very nearly neutral, another item which is con- 
trary to the normal condition in potato soils. It .has been our experience 
that the danger of injury from the sulphur is much more prevalent on a 
light soil than on the heavier types. 

To get at the average and normal result to be expected on the yield 
from the application of sulphur, we have prepared the following table of 
average yields from eight of the experiments used in making the per cent, 
of scab table. These averages follow: 

YIELDS IS BUSHELS PER ACRE. 

300 lbs. sul. 600 lbs. sul. 
In cooperation with 

E. C. Conover 

Joseph Fogg 

Edw. Ackerson 

Elbert Kirby 

FUtcraft "A" 

Minch Bros. "A" 

Minch Bros. "B" 

John Ballinger 



Total. . . , 
Average. 



On checks. 


plots. 


plots. 


388.0 


375.0 


360.5 


82.75 


87.35 


85.1 


166.2 


164.1 


152.2 


220.0 


207.8 


196.4 


99.87 


99.4 


100.97 


123.3 


123.3 


138.6 


149.4 


137.8 


143.4 


166.6 


133.5 


141.85 


1398.12 


1327.9 


1319.02 


174.74 


. 165.98 


164.88 



Many other points of interest have been noted in connection with the 
sulphur work that have not been brought out in the data previously cited. 
On two out of fourteen experiments started in the summer of 1913 by John 
H. Voorhees, of the Extension Department, but later turned over to the 
Department of Plant Pathology, we have found injury to the succeeding 
hay crop. On the farm of R. M. Dilatush at Robbinsville and that of Frank 
RidgeWay at Woodstown the sulphur rows were marked entirely across 
the field by the absence of vegetation. The evidences of this injury disap- 
pared slowly and by the fall of 1914 no traces of the injury remained. 

Acidity determinations of the soil from Mr. Dilatush's farm gave the 
following results: 

Lime requirement in 
Row Numbers. pounds CaO per acre. 

Row 1— Check • 883 

Row 2 — ^300 lbs. sulphur per acre applied 2247 

Row 3 — 600 lbs. sulphur per acre applied 3025 

Row 1 4 — ^303 lbs. sulphur per acre applied 2590 

Row' 5 — 600 lbs. sulphur per acre applied 3187 

Crimson clover seems particularly susceptible to injury and in most in- 
stances the injury can be attributed to the high acidity of the soil. 
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Showing detrimental effect on the succeeding hay crop on the farm of 

Frank Rldgewa? at Woodatown, N. J. The Sulphur was 

applied In mixture with the tertlllzer and bare 

streaks show the position of potato rows. 



Another fact noted on sulphur plots Is that the skins of the potatoes are 
almost Invariably lighter In color, and presumably finer In teztura Even 
where there Is no scab present this Improvement In the appearance 'of the 
tubers has been observed. 

With the Giant potatoes at Freehold we have obtained an earlier ma- 
turity of the crop by from six to ten days on the sulphur plots. In the 
case where the earlier maturity was most marked there was no decrease 
In the yield. Fall application of the sulphur does not produce this eOect 
to nearly so marked a degree. It Is Interesting to note that this effect 
was not observed with Irish Cobbler and Qreen Mountain varieties. 

In cases where the soil has been Umed heavily within recent years we 
have not been able to obtain satisfactory results from sulphur In the con- 
trol of the scab. It Is well eatabllshed that alkaline conditions favor the 
scab and as a general rule the need of remedial measures is felt moat here. 
It Is iKisslble that the reason for this poor control lies In the fact that tbe 
oxides of sulphur would tend to combine with the alkali as soon as formed. 
A great part of the sulphur Is oxidized to the trloxlde which, with lime, 
would form land plaster or gypsum, a compound with little or no tiuiBl- 
ctdal property. 
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The experience ot a number of growers has been tbat dusting the eat 
seed piece in sulphur is a good practice. Experimental work by Steward 
(18) has shown that sulphur aids in the formation of an artificial skin 
over the cut surfaces which inhibits the evaporation of water. In casea 
where the seed pieces lie in the ground for several weeks before sprouting 
it is believed that sulphur will prevent rots of the tuber. Some writers 
have claimed partial control of the scab by this practice, but as a method 
of seed treatment against scab it is not to be compared with the formalin 
or corrosive sublimate treatments. 

The possible place of sulphur in the system of potato culture. 

From our results of this year it is apparent that the sulphur has either 
caused a decrease in the number of organisms in the soil or it has made 
the conditions so unfavorable atf to destroy the virulence of the organism 
in part. How long this influence may last after the sulphur has been 
applied remains for further experimentation to determine. The results at 
Cornell show that the influence extends over at least the following year. 

In cases where it is desired to follow potatoes with the same crop for a 
number of years the common experience has been that the scab attacks 
become worse. By using sulphur imder these conditions one can practic- 
ally be assured of a crop of 95 per cent saleability. 

There is also the possibility of using sulphur as a soil renovant The 
actual eradication of the organism from the soil would probably take sev* 
eral years. Our results with the combined sulphur and formalin treat- 
ments point toward this possibility. Once the soil has been freed of or* 
ganism one needs only to continue the formalin treatment to insure a clean 
yield. 

The following summary of the sulphur work consists of tentative con* 
elusions only, being based on but one year's work: 

(1) FV>rmalin treatment of the seed will decrease the scab even in 
badly infested soils and is again strongly recommended. 

(2) Formalin treatment of the seed ordinarily results in an Increased 
yield, large enough to more than pay the expense of treatment It has 
been noted that where the seed has been treated the plants are much more 
uniform in their time of appearance above the surface of the soil. 

(3) When applications of sulphur are made upon infested soils and the 
seed is treated we obtain a higher efficiency for each preventative measure. 
For example, formalin treatment under certain conditions might increase 
the yield of clean tubers 10 per cent Sulphur under the same conditions 
might give a 10 per cent, increase ailso. By combining the two we might 
get a 30 per cent increase instead of only 20 obtained by simple addition. 

(4) Applications of sulphur at the rate of 600 pounds per acre decrease 
the scab normally 20 to 25 per cent. 

(5) The growth of a cover crop, particularly of a legume, increases the 
yield from 10 to 20 bushels per acre. 

(6) Sulphur is able to make a larger increase in the per cent of dean 
potatoes on soil which has not produced a cover crop the year before than 
on a soil which has produced a cover crop. 

(7) Fall application of the sulphur will decrease the scab only slightly. 
Fall applications have given increased yields in some instances where the 
corresponding spring application has resulted in a decrease in the yield. 

(8) Broadcasting^ of the sulphur after planting gives better remilts than 
broadcasting before planting. 
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(9) Spring application is much more effective than fall application. 

(10) Mixture of the BUlphur with the fertilizer gives almost as good 
results as broadcasting, especially where the fertilizer is placed at a higher 
level than the seed piece. 

(11) Spreading the sulphur in a narrow strip on top of the row after 
planting has given the best control of the scab. This method also results 
in the largest decreases in the yields. 

<12) Sulphur has a greater fungicidal effect in combination with acid 
phosphate than with steamed bone. 

(13) Sulphur makes a larger increase in the per cent, of clean potatoes 
when used with KCl than with K2SO4. 

(14) Sulphur gives a greater Increase in the per cent, of clean potatoes 
with (NHJjSO* than with NaNO^. 
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Orchard Experiments— 1914. 



G. W. MARTIN. 



The experiments with the use of finely divided sulphur as a spray treat- 
ment for apples and peaches, begun in 1913, were continued during the 
summer of 1914, in co-operation with the Department of Entomology. 

Experiment With Peaches. 

It was found undesirable to continue the peach experiments in the Repp 
orchard at Glassboro and difficulty was experienced in finding suitable 
plots. It was finally decided to conduct the work in the State Experi- 
mental Orchard at Vineland, made possible by the cooperation of Pro- 
fessor M. A. Blake, State Horticulturist. The plots were not ideal, as they 
were altogether too small and had been subjected to differences in fer- 
tilizing treatment, but these disadvantages were to some extent counter- 
balanced by the more direct control of the spraying treatments and by the 
certainty that securing of the final results would be assured. 

The treatments were applied to five varieties, each variety in a single 

row and separated from the next row under treatment by a block of five 

rows of Elbertas. Each row was divided into blocks of five trees each, 

receiving respectively sulphur dust, sulphur paste, self-boiled lime-sulphur. 

Atomic sulphur and arsenate of lead only, the last as a check plot. The 
arrangement of plots is shown in the accompanying diagram. The 

self-boiled lime-sulphur was the regular 8-8-50 solution used for peaches, 
to which, in the early treatments, three pounds of paste arsenate of lead 
were added for the control of the curculio. The sulphur dust and paste 
were so applied as to put the same amount of sulphur on the trees that 
they would have received had they been treated with the self-boiled lime- 
sulphur. The atomic sulphur was used at the rate of five pounds to fifty 
gallons of water and arsenate of lead added as to the self-boiled mixture. 
The arsenate of lead alone was used at the rate of three pounds to fifty 
gallons. The intervening plots of Elbertas were all sprayed with self- 
boiled lime-sulphur. 



Dust 



Paste 



Lime-S. 



Atomic-S. 



Arsenate 



Greensboro, 



Waddell 



Mt. Rose 



Reeves Fav 



Carman , 



xxxxx 



xxxxx 



xxxxx 



BLOCK OF ELBERTAS 



XXXXX 



xxxxx 



xxxxx 
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xxxxx 



xxxxx 



xxxxx 



BLOCK OF ELBERTAS 



XXXXX 



xxxxx 



XXXXX 



BLOCK OF ELBERTAS 



XXXXX 



XXXXX 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 



xxxxx 
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All trees were sprayed wlUi standard lime-sulpliur solution at dormant 
strength on March 27th before the buds opened. Hie other treatments 
were given on May 6, May 21 and June 11. The Reeves, Mountain Rose 
and Carman plots were given an additional treatment on July 1. 

The attempt to keep a record of the drops as was done last year had to 
be abandoned because of the pressure of other work but records were made 
of the crop as finally harvested. One of the central trees in each plot was 
selected as a count tree, the effort being made to select the tree which 
most nearly conformed to the average of the trees in the row. This 
selection was made Just after the fruit was set and before any difference 
from the treatments could be apparent All the peaches from such count 
trees were carefully put aside when the trees were picked and each peach 
was examined and graded as clean, slightly scabbed, badly scabbed, slightly 
marked by curculio, badly marked by curculio, slightly marked with scab 
and curculio and badly marked by scab and curculio. A peach was 
graded as clean only if it showed absolutely no sign of scab and no 
curculio mark. It was graded as slightly scabbed if there were 
found from one to a dozen scab marks, and in some cases where there 
were more than a dozen, if they were small and inconspicuously 
placed, as at the stem-end cavity. Anything more serious than this 
was graded as badly scabbed). From one to three or four feeding 
punctures of the curculio, provided the peach was not injured in appear- 
ance more than those classed as slightly scabbed, caused it to be graded 
as slightly marked by curculio. Several slight marks, or only one, if it 
caused any considerable distortion of the fruit, caused a peach to be 
graded as badly marked. If both scab and curcJulio were present but the 
total injury was no more than that due to a slight scabbing, it was 
graded as slightly marked by scab and curculio. If either or both were 
serious, the fruit was graded as seriously marked. There were too few 
in this group to make it worth while to distinguish between those badly 
scabbed and slightly marked by curculio, those slightly scabbed but badly 
marked by curculio and those seriously marred by both. 

There was too little brown rot in the orchard to warrant keeping rec- 
ords of it. 

The following table shows the results according to this dassiflcation : 

GREENSBORO. . 
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WADDELIi. 
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The most striking feature of the tables is the almost perfect con- 
trol secured by the use of the sulphur dust and paste applications against 
the scab, indicating plainly that these treatmens were far more efficient 
in the control of this trouble than the self-boiled lime-sulphur. It must 
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be borne in mind, however, that the lime-sulphur solution gave in every 
Instance what could be considered a satisfactory control from a commer- 
cial viewpoint. 
The flight advantage in the control of insect and fungous troubles was 

more than offset by the damage to the foliage of the trees treated with the 

dust and paste preparations. This was first noticed during the latter part 

of June when the leaves of these trees became covered with purplish spots, 

the centers of which soon fell out, causing an injury similar to, that due 

to an attack by one of the peach leaf-spot fungi. By the first of July the 

condition of the trees was serious, many of the leaves had fallen and the 

injured leaves continued to fall during the months of July and August 

The peaches from these trees ripened earlier than those on the uninjured 

trees and were of markedly inferior quality, being insipid and tasteless. 

The bearing capacity of the trees in 1915 cannot fail to be affected by this 

defoliation. The damage was greatest on the trees treated with the paste, 

and slightly less on the trees treated with the dust, due, perhaps, to the 

greater adhesion of the former preparation. The trees treated with 

atomic sulphur were similarly damaged, but to a considerably less extent. 

The foliage of the remaining two plots kept in good condition throughout 

the season. 

As was to be expected, there was a considerable difference in the damage 
done to the different varieties. Carman was most seriously injured, 
Oreensboro, Waddell, Reeves FavcM'ite and Mountain Rose being succes- 
sively less injured in the order named. 

It has been suggested that, by combining the sulphur, dust with air- 
slaked lime and the paste with milk of lime, the perfect control secured 
hy the sulphur might be secured and at the same time the danger to the 
foliage eliminated. This is yet to be determined. 

Experiments With Apples. 

The apple experiments were conducted in the orchard of Mr. John H. 
Barclay, at Cranbury, a young and vigorous orchard of seven-year old trees 
which had received excellent care. The orchard contained several varie- 
ties, running fairly regularly across the plots, of which observations were 
taken on Yellow Transparent, Dutchess and Rome Beauty only. The ob- 
ject in these experiments, as in those with the peaches, was to test the 
efficacy of finely divided sulphur and arsenate of lead in controlling 
insect and fungus diseases as compared with the standard treatments. 
The insects which were injurious were the curculio, the codling moth and 
the apple aphis. The aphis was controlled by a separate spraying of Black 
Leaf 40, and does not enter into the records,^ while the damage done by the 
codling moth was insignificant. The only fungus disease of Importance 
was the scab. This appeared in very slight degree on the Duchess, almost 
•entirely upon the leaves, and in much greater degree on the Rome Beauty, 
where it attacked both the leaves and the fruit. As it happens, this is 
just the disease for which it is claimed the sulphur dust may be used to 
best advantage. 

The part of the orchard used in the experiment was divided into five 
plots, each containing four rows of six trees, or a total of twenty-four trees 
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in each plot. The entire orchard received a thorough spraying with Scale- 
cide and summer sprayings were planned as follows: (1) Cluster-cup 
stage; (2) at blossom fall; (3) ten days to two weeks after blossom fall; 
(4) four weeks after blossom fall, and (5) eight weeks after blossom fall. 
Plot 1 was used as a check plot, receiving powdered arsenate of lead at the 
rate of one and one-half pounds to fifty gallons of water. The final spray- 
ing was omitted on this plot. Plot 2 was sprayed with Pyrox at the rate 
of eight pounds to fifty gallons of water. Plot 3 received commercial lime- 
sulphur, one and one-quarter gallons to fifty gallons of water, to which 
was added in all but the last treatment one and one-half pounds of pow- 
dered arsenate of lead. Plots 4 and 5 were treated with finely divided sul- 
phur containing ten per. cent, arsenate of lead. Plot 4 was sprayed with a 
solution or rather, suspension of this material at the rate of ten pounds 
to fifty gallons of water. On Plot 5 it was applied as a dust by means of 
an engine and blower similar to those used at Vineland. 

Because the different varieties of trees in the plots blossomed and 
dropped their petals at different times, it was necessary to extend the 
earlier treatments over several days. Furthermore, as there were peach 
trees planted between the rows in all the plots, it was necessary to delay 
the lime-sulphur and Pyrox treatments until such times as there was no 
wind which would blow the spray upon the peach trees and cause injury 
to their foliage*. Finally the elbow and delivery tube belonging to the 
dust blower were not shipped with the machine and it was necessary to 
improvise them for the earlier treatments. The improvised elbow did not 
work satisfactorily, at times clogging and cutting down the flow of dust 
and at times wasting the material. For all of these reasons it was found 
impossible to keep a record of the cost of the materials. 

The arsenate of lead used alone on Plot 1 did not spread satisfactorily 
and failed to protect the fruit from curculio injury. This was particularly 
severe on Yellow Transparent, nearly every apple being marked from one 
to several times. The Yellow Transparent on Plots. 4 and 5 were also 
rather seriously injured, although to a lesser degree than those in Plot 1, 
while in Plots 2 and 3 the injury was very slight. The Dutchess apples 
were also marked less severely but about in the same proportions. 

Scab began to develop on The Rome Beauty leaves early in August 
and became increasingly severe as the season progressed. For purposes 
of record, two trees in each plot were selected and all of the apples borne 
were carefully graded and counted. This count included the mature wind- 
falls as well as the picked apples, although there were relatively few of 
the former. As will be seen by referring to Table I, the damage by cur- 
culio and codling moth was relatively insignificant on this variety and the 
record really resolves itself into one of scab control. For this purpose, the 
insect injury can be disregarded and all of the scabbed apples combined 
as in Table II. It should be said that all apples with from one to a few 



*This precaution was not considered necessary in the case of plots 4 and 
5, and the treatments were applied when there was suflftcient wind to blow 
the material upon the peach leaves. The result was a defoliation of the 
peaches similar to that noted at Vineland. 
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spots not aggregating more than a 'square centimeter in area and not too 
conspicuously placed were classed as slightly scabbed, and any showing 
greater injury than this as badly scabbed. Table III gives the percent- 
ages of scab on the indiyidual trees while in Table IV apples from both 
trees in each plot are combined and the percentages for the separate 
treatments computed. 

It will be noted in the first place that the scab infection was not epi- 
demic in the untreated plot, and in the second place that none of the 
treatments gave a complete control. The apples on the check plot were 
seriously enough injured to present a decidedly unsatisfactory appearance. 
Those treated with Pyrox were good except for a certain amount of copper 
injury, slight on the individual apples but enough to noticeably impair 
their general finish. The apples treated with the sulphur solution were 
small and poorly colored and the fact that these trees were somewhat 
more heavily laden with fruit than the others is hardly sufficient to 
account for the difference. On the other hand, there are no facts to demon- 
strate that this could have been in any way due to the form of the sulphur 
application. The apples treated with lime-sulphur and with the sulphur 
dust were alike noticeable for their superior finish and general excellent 
appearance. 

The results seem to indicate that the sulphur dust treatment may be 
fairly comparable to the ordinary wet treatments so far as results are con- 
cerned under ordinary farm conditions. It is extremely probable that 
had the applications of the dust been determined very carefully by local 
weather conditions the control would have been much higher, but this 
was impracticable under the conditions in which it was conducted and 
is likely to be impracticable for the fruit growers, at least for some years 
to come. The chief advantage claimed for the sulphur equipment is its 
rapidity of application, permitting the grower, when weather conditions 
favorable to scab infection occur, to protect a much larger area of his 
orchard in a given time and with the same labor cost, than is possible with 
a wet spray. This advantage is of doubtful value under New Jersey condi- 
tions, while against it must be charged the greater cost of the material 
used and the necessity for maintaining a wet spraying apparatus in addi- 
tion to the dusting machinery, for applying the dormant spray and for 
protection against the aphis when it occurs. We cannot yet feel war- 
ranted in recommending this material to New Jersey farmers. 
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Tabls IV. 

Percentage of Scab — Combined. 
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scabbed. 
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scabbed. 
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Check Plot 


64.1 
84.9 
92.6 
82.5 
84.3 1 
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8.1 
3.4 
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Orchard Ex«)eriment<: With Pears. 

The experiments with pears were of a preliminary nature only -and were 
for the purpose of comparing the values of various standard sprays in 
maintaining the vigor of the foliage and increasing the quality of the 
fruit, while at the same time a general survey could be made to determine 
just what diseases are prevalent in the State and to What extent each 
demands treatment. 

The following diseases have been particularly noted during the past 
season: 

Blight iBacillus amylovorus [Burr.] De Tonl). This disease continues 
to be widespread and severe and is responsible for the fact that many of 
the better varieties, which are more susceptible to the disease, are now so 
little grown in the State, having been replaced by the relatively resistant 
Kleffer, in spite of the poor quality of the latter. No spraying treatment 
is at present expected to affect this disease. 

Black Fruit and Leaf Spot (Fabrcea maculata [Lev.] Atk.). This 
disease, associated with the Entomosporium stage of the fungus, is very 
common throughout the State and in some seasons causes serious losses 
by defoliating the trees and spotting the fruit. During the past season^ 
it was not particularly serious in most localities. 

Ashy Leaf Spot {Mycosphwrella aentina [Fr.] Schr.). This, the so- 
called Septoria spot, occurred in several widely separate localities, and is 
probably of general distribution in the State, but seems. to be nowhere 
serious. 

Scab iVenturia pyrina Aderh.). This disease is exceedingly serious 
upon some varieties while others are nearly free from it. Kleffer is in- 
cluded in the latter group, while LeConte, Lawrence and Sheldon are some- 
times almost completely covered with the velvety black growth of the 
fungus. When severe, it causes large cracks on the fruit and in the case 
of Le Conte and Lawrence pears it has been observed in sucb cases to be 
associated with pink rot iCephalothecium roaeum Cda.), while the fruit 
was still upon the tree. 

Brown Blotch of Kieffer Pears (cause not known). This is perhaps 
the most serious trouble on Kieffer pears in New Jersey. It takes the form 
of irregular blotches, bright reddish brown In color and scattered irregu- 
larly over the surface of the fruit. The spots tend to coalesce, especially 
at the stem and blossom ends, and, while much of the injury is superficial, 
it spoils the appearance and sale of the pears, and it seems to injure the 
keeping qualities of the fruit so that affected pears shrivel up and rot 
much sooner than those which are not affected. It also appears to be more 
severe on small and poorly developed pears than on the larger ones. This 
may be because the epidermis of such fruits is so injured as to interfere 
with their development by falling to protect them from evaporation. This 
point, together with the actual cause of the trouble, is yet to be determined. 
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The disease is amenable to spray treatmeatf as will be indicated in the 
discussion of tbe experimental work. 

There W6re otber diseases present, among which may be mentioned 
black roi and crown gall, but these seem to have been of minor importance. 

The principal experimental work was conducted in the orchard of Mr. 
£. L. BoUes at Vineland. This orchard contained 215 mature trees which 
had received cultivation and fertilizer, but were .somewhat in need of 
pruning and in which the blight had not been cut out for some time. The 
entire orchard received a dorma,nt spray of commercial lime-sulphur, 1-9, 
and arsenitte of lead at blossom fall and for the summer treatments. It 
wad divided into fifteen plots of approximately equal size. Eight of these 
were sprayed with Bordeaux mixture, two with Pyrox, two with Atomic 
sulphur, two with lime-sulphur and one was left unsprayed. The Bordeaux 
sprayings were planned to give indications as to the times at which spray- 
ing is of most value, while the other plots were planned as checks upon 
the Bordeaux sprayings. The only serious insect pests were the codling 
moth and the psylla. Arsenate was added to all of the earlier sprays ex- 
cept Pyrox for the control of the former and Black Leaf 40 to all the later 
sprayings in an attempt to control the latter. The attempt, it may be 
added, was only very partially successful. It is desirable that in any 
future experiment the orchards be secured and the plans made early in 
the season so as to permit the winter treatment of the psylla as recom- 
mended in Geneva Bulletin 387. 

Inasmuch as the original plans were not completely carried out, it 
seems proper to substitute for them a list of the actual treatments given. 

The Bordeaux used was made according to the 4-4-50 formula. The last 
lot, applied August 7th on Plots 1 and 7, was made with an inferior grade 
of lime and the resulting defoliation and severe spray injury on the fruit 
may be attributed to this cause. The lime-sulphur, testing 27 Beaume 
was used at the rate of seven and one-half pounds to 50 gallons, the 
Atomic sulphur at the rate of eight pounds to 50 gallons and the Pyrox at 
the rate of eight pounds to 50 gallons. The following list gives the 
detailed treatments: ^ 

Plot 1. Bordeaux — May 15, June 2, July 9, August 7. 

Plot 2. Bo^eaux— May 15, July 9. 

Plot 3. Bordeaux — May 15, June 2, June 17, July 24. 

Plot 4. Bordeaux — ^May 15, June 17. 

Plot 5. Bordeaux — May 15, June 2, June 17, July 24. 

Plot 6« Boi^eaux — June 2, June 17. 

Plot 7. Bordeaux — June 17, July 9, July 24, August 7. 

Plot 8. Bordeaux — ^June 17, July 24. 
. Plot 9. Check-^-Arsenate only. 

Plot 10. Lime-sulphur — ^May 15, June 2» July 9, August 6. 

Plot 11. Lime-Sulphur — May 15, July 9. 

Plot 12; Pyrox— May 15, June 2, July 9, August 6. 

Plot 13. Lime-Sulphur — ^May 15. Atomic Sulphur — June 2, July 9, 
August 6. 
;, Plot 14. Lime-Sulphur — May 15. Atomic Sulphur — July 9. 

Plot 15. Pyrox — ^May 15. Atomic Sulphur — July 9. 
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The three most serious troubles in the orchard were the brown bloteh, 
the black fruit and leaf spot and copper injury. 'The brown blotch was 
yery severe on Plots 6, 9 and 11; severe on Plots 2, 3, 4, 10, 14 and 15; 
moderate on Plots 1, 8 and 13/ and light on Plots 5, 7 and 12. Plot 6 
received no spray after June 17; Plot 9, on which the trouble was most 
serious, was the check plot; Plot 11 received but two spray treatments 
with lime-sulphur. All of the plots on which good control was secured 
were sprayed four times with either Bordeaux or Pyrox, and the treat- 
ments continued to the end of July or the first part of August Plots 10 
and 13 both received late sprayings with lime-sulphur and atomic sulphur, 
which were not successful in either case in controlling this trouble. The 
indications are that a couple of treatments with Bordeaux, one the early 
part of July and one the Unit part' of August, will control this disease. 

Copper injury, in the form of enlarged and russeted lenticels, was 
severe on all of the Bordeaux plots, although less so on Plots 4 and 8, 
both of which received but two treatments, than on the others. It was 
relatively slight on Plot 12, sprayed with Pyrox, and absent from the other 
plots. Spray injury, taking the form of russeted fruits, was noticeable on 
the lime-sulphur plots and relatively slight dn the others. 

The black fruit and leaf spot was not severe anywhere in the orchard, 
although present to a considerable degree on both the fruit and leaves of 
Plot 9, the check plot, and Plot 11,- sprayed twice with lime-sulphur. It 
appeared very late in the season on the leaves in Plots 14 and 15 and to 
a very slight extent in Plots 10 and 13. It did not occur in any of the 
Bordeaux plots, nor in Plot 12, given the full treatment with Pyrox. 

To sum up, the results tend to show that, while Bordeaux mixture, when 
properly applied, will control both brown blotch and the black spot, its 
tendency to injure the fruit makes it desirable to weaken the mixture very 
much for the earlier applications, say to a 2-3-50 mixture, or to substitute 
lime-sulphur for these sprayings. The later applications could then be 
made stronger, if desired, although it is possible that the weak solution 
would be strong enough even for these. Further es^periment Is necessary 
to determis^e this point. 

Cooperative experiments with the three principal sprays used — ^lime- 
sulphur, Pyrox and Bordeaux mixture — in the orchards of Mr. S. C. DeCou, 
Moorestown; Mr. W. H. Jones, Glassboro, and Mr. H. G. Taylor* Jr., River- 
ton, showed the lime-sulphur solution to be the most satisfactory of the 
three. In the DeCou orchard Pyrox gave the poorest results. In the Tay- 
lor orchard the mid-season treatments with Bordeaux caus^ such serious 
defoliation that the later treatments were omitted. No satisfactory ex- 
planation df this was found. There were no serious troubles in the Jones 
orchard — a young one, just coming into bearing — and there was, therefore, 
little difference between the various plots. Acknowledgements are due to 
all the growers mentioned for their interest and cooperation. 

Owing to the sudden rise in the price of sugar coincident with the out- 
break of war in Europe, the market for KiefFer pears was seriously affected, 
as many of them are taken by canneries under normal conditions* and 
these concerns could not use them while sugar remained high. For this 
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reason many growers are likely to feel that it is not profitably to spray 
this crop. These conditions^ however, are merely temporary, and, in pre- 
paring for the futute development of the fruit-growing industry in this 
State, it is highly important that we know very exactly just what spray 
treatments will be most advantageous to this important crop. Next year's 
experiments should t^st the suggestions resulting from this season's work 
and should also include as many varieties in addition to the Kieffer as is 
found practicable. 
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Jonathan Spot Rot J 

MEL. T. COOK and G. W. MARTIN. 



This very troublesome rot disease of the Jmiathan, aad of some other 
apples, has been under observation for the past three tmos. Hie ii^ots 
appear, frequently in great abundance, in or soon after the fruit comes 
from cold storage and greatly reduce the market value. They may also 
occur on mature fruit in the orchard, especially if picked- late. The spots 
are small, seldom more than 1 cm. In diameter, usually circular, brownish 
or black in color and slightly sunken. A lenticel in the center of the spot 
indicates that the infection may be through that point Irregularly shaped 
spots of the same character are also found about minute fruit cracks. 
The diseased tissue is dry, shallow, and can be readily separated from the 
underlying healthy tissue. The spot can be readily distinguished from the 
Baldwin spot and the New Hampshire fruit spot. The writers have found* 
this same spot on Nero, Smokehouse and Newtown Pippin. Scott and 
Roberts report the same spot on Esopus ( Spitzenberg) , Yellow Newton, 
Grimes Golden and Arkansas Black. Stakman and Rose report this or a 
similar disease as serious on Wealthy, Wolf River and Peter, and occur- 
ring on Peerless, Red Mirror, Hibernal and Patten's Greening in Min- 
nesota. 

A large number of cultures prepared by the writers gave more than 
90 per cent.' Alternaria. Stackman and Rose found 70 per cent, of all 
spots infected with Alternaria, However, the fact that Altemafiaa are so 
common on decaying vegetable matter has led to some doubt with us and 
other workers as to whether the spot is caused by this organism, or ini- 
tiated by some other cause and later infected by the Alternaria. 

Scott and Roberts are inclined to believe that the spot is purely physio- 
logical and the infection secondary. They say that "Nearly 400 cultures 
of the disease spots have been made in various ways and on various media, 
but no organism has been isolated with any degree of consistency. A 
species of Alternaria often occurred in cultures from fruit grown in the 
eastern part of the country, but cultures from northwestern-grown fruit 
were almost entirely barren. A few apparently successful inoculations 
were made by spraying Alternaria spores on Jonathans kept in moist 
chambers and the fungus re-isolated, but both Jonathan and Esopus 
(Spitzenberg) are so susceptible to the disease than they are apt to 
become spotted under any conditions outside of cold storage. In some 
cases both the inoculated fruit and the controls contracted the disease at 
about the same time. Spores of this fungus Inserted through needle punc- 



iThe following papers on thU diaease have been pubiished: 
Mel. T. Cook and G. W. Martin— Phytopathology 3: 119-120 (1913). 
Mel. T. Cook and G. W. Martin— Phytopathology 4: 102-105 (1914). 
G. W. Martin— Phytopathok)gy 5: (1915). 

Scott, W. M. and Roberts, J. W. — U. S. Dept. of Agriculture, Bureau of plant Industry 
Cipular 112: 11-16 (1913). 

Norton, J. B. S.— Phytopathology 3: 99-100 (1913). 

Stakman, E. C. and Rose, R. C— Phytopathology 4: 333-336 (1914). 
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tures failed to produce the disease. As Altemaria Is very commonly asso- 
ciated with rotting apples, especially when the fruit Is placed In cellar or 
basement storage, the possibility of Its being the cause of this disease 
becomes very remote." 

Norton calls attention to experiments In which he produced a spotting 
on Jonathans and other varieties by exposing them to formaldehyde and 
ammonia gas. He calls attention to the fact that "Some badly pitted apples 
from cold storage had a very conspicuous ammonia-like odor in their paper 
wrappings, which suggested the idea that ammonia from the cooling appa- 
ratus might be a common cause of the Jonathan spot." 

In 1913 we bagged a large number of apples at intervals throughout the 
growing season, believing that, If the disease was due to an Altemaria, we 
could protect the fruit from infection and thus produce clean apples, while, 
if due to physiological causes, the apples in the bags would develop the 
spots the same as tho^e that were unprotected. The trees were sprayed 
with lime-sulphur for scale before the opening of the buds, again for scab 
before the opening of the flower buds and again for scab and codling moth 
after the falling of the petals. The first bagging followed this spraying 
and therefore these fruits received no other treatments. Some of the 
fruit which was bagged later In the season received the regular additional 
summer treatments with self-boiled lime-sulphur. The bags were made of 
*'glassine" paper which was semi-transparent or translucent and slightly 
water proof. These were fastened by first wrapping cotton about the twig 
above the fruit and then tying the neck of the bag firmly at this point. 
This prevented injury to the twig and the entrance of spores from the 
outside. No attempt was made to sterilize the fruit or twigs before cov- 
ering them with the bags, and, of course, it is recognized that some 
spores were probably inclosed with the fruit. This first lot of about three 
hundred apples was bagged on May 9 and lots of two to four dozen were 
bagged at frequent intervals thereafter until August 15. A very large 
number of those bagged early in the season dropped from natural causes; 
while in the case of those remaining, as well as of those bagged later in 
the year, so many of the bags were injured by hail and rain storms that it 
is not possible to announce any definite conclusiona The fruit was picked 
October 3; part put in cold storage and part brought directly into the lab- 
oratory for immediate observation. Records were made November 13, 
1913, and January 8, 1914. Although the loss of apples due to storms 
was so great that we hesitate to draw conclusions, a few statements can be 
made. 

It will be noted that the bagged apples were in far better condition than 
those that were not bagged. This may be considered a fair representation 
of the results obtained. If the spot is physiological, it appears that we 
might reasonably expect approximately as much spotting on the fruit 
in the bags as on that not in bags. On the other hand, the fact that we 
did not disinfect fruit or twigs before bagging makes it possible that some 
spores were imprisoned in the bags and were the cause of the spotting. 

1. The number of spots on apples bagged previous to June 9 was much 
less than on those bagged after that date. 
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2. The relative injuries due to spotting may be expressed in the follow- 
ing incomplete table: 



Date of Examination. 




<5 ^ OB 



November 13, 1913 jBagged apples 
November 28, 1913 Bagged apples 
January 8, 1914 Unbagged apples 

(Part of same fruit 
as inspected Novem- 
ber 13, 1918). 



72 


18 


42 


39 


21 


47 



10 
19 
32 



* Apples with ten or less spots. 



3. The smaller, nearly black, typical "Jonathan" spots are commonly 
confined to the dark area of the skin. 

4. The rather large, light-broMrn "Alternaria" spots are more common on 
the lighter area of the skin. 

5. There are spots occurring on any area which are hard to classify as 
one one or the other of the above and which grade into one- or the other. 
These are not so common as the clearly distinguishable spts. "^ 

6. Many of the "Jonathan" spots are surrounded by a light-brown area 
characteristic of the "Alternaria" spots. 

The orchard experiments were continued in 1914 but, owing to the 
pressure of other work, these investigations were not as extensive as hoped 
for early in the season. The number of spots on apples bagged previous 
to June 9, 1913, was much less than on those bagged later in the season. 
Therefore, it was decided to bag only two lots of apples in 1914, one lot 
shortly before June 9th and one lot about two months later. Accordingly, 
200 apples were bagged on June 5th and 6th and a little more than 100 on 
August 14th. The method was the same as that used in 1913. The bagged 
apples were picked on October 5th and 6th and, without removing them 
from the bags, they were placed in ordinary peach baskets and stored 
in a cool cellar until November 12th, when they were examined and sorted 
into three grades: clean, slightly ^potted and badly spotted. The grading 
was somewhat more critical than that of 1913; apples with from one to five 
spots, aggregating not more than one square centimeter in area and not 
conspicuously placed being classed as slightly spotted, while anything 
more caused an apple to be classed as badly spotted. At the same time 
200 No. 1, unbagged apples from the same trees were examined and classi- 
fied as^ a check. However, the check had been stored in a different cellar 
under somewhat more favorable conditions than the bagged fruit. In that 
the temperature was slightly lower and more constant than in the cellar 
in which the bagged apples were stored. The results were as follows: 
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Clean. 


Slightly 
Spotted. 


Badly 
Spotted. 


Total. 


Sagged June 5 and 6 

Bagged Aug. 14 


58 
39 
73 


25 
31 
57 


27 
31 
70 


110 
101 


Not bagged 


200 







NOTE: The totals are not equal to the number bagged. This is due 
to the fact that certain fruits dropped from the stem, rotted or were other- 
wise destroyed after bagging. 

PercbntAqe Table. 



Clean. 



Bagged June 5 and 6 ( 52 . 7 

Bagged Aug. 14 1 38. 6 

Not bagged I 36.5 | 



Slightly 
spotted. 



22.7 
30.7 
28.5 



Badly 
spotted. 



24.6 
30.7 
35. 



• The percentage of apples bagged June 5 and 6 which are free from rot 
Is not so high as is the general percentage of bagged apples in 1918, but 
it is considerably higher than for the apples bagged August 14th and for 
the check. The percentage of clean fruit from those bagged August 14th 
is very little higher than for the check. * 

Although these figures are not conclusive, they tend to confirm our 
previously expressed opinion that the Alternaria is an important factor 
in the Jonathan spot. 
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A Nectria Parasitic on Norway Maple. 

By MEL. T. COOK. 



During the summer of 1913 the writer's attention was called to an inter- 
teresting disease on a group <^ Norway maples growing on the private 
grounds of one of the residents of Princeton, New Jersey. The first symp- 
tpms of the disease were the wilting of the leaves and dying of branches 
very similar to the well known symptomis of the chestnut bark blight 
disease (Endothia parasitica). In fact, it was the very striking resem- 
blance to the chestnut blight that attracted the attention of the Superin- 
tendent of the grounds and lead to the writer's being called to make an 
examination. A further examination of the dead branches showed a still 
more marked resemblance to the chestnut bark blight; the dead branches 
had been completely girdled by a canker which caused a blackening and 
slight sinking of the diseased bark. The old cankers were covered witli 
the orange colored pustules of the tubercularia stage of a Nectria and 
there was abundant evidence that this organism was the cause of the 
trouble. 

The Superintendent had been watching the disease for some time and 
had removed many dead branches and cankers. Fresh wounds were very 
quickly attacked by the fungus, which made its first growth in the oozins 
sap, but the careful treatment of these wounds with antiseptics, followed 
by an application of paint, greatly reduced the number of infections. The 
breaking of the small lateral twigs from the trunk and larger branches 
was the most common source of natural infections and most of the cankers 
had started from wounds of this kind. 

An inspection of the trees on the estate and in the immediate vicinity 
showed two others badly affected. These were destroyed, but the dump' 
previously referred to were left standing for observation and study. Dur- 
ing the remainder of 1913 the infected parts were removed as soon as 
detected and the wounds treated. In the fall of 1913 and the spring of 
1914 heavy applications of fertilizers were applied to all the trees and 
observations continued during the sumber of 1914. The disease reappeared 
and the fungus was always present on the cankers but was much less 
severe than in 1913. The fungus was frequently found in the dead bark 
around old wounds, but in many cases did not appear to be parasitic 
About one-third of the trees in this clump showed the fungus in 1914. 
Another clump of trees on the opposite side of the driveway showed but 
very little of the fungus. The fungus was afterwards found on the Nor- 
way maples in a nursery at Nutley, N. J., but, so far as the writer could 
determine, it was saprophytic or only feebly parasitia 

Specimens of the fungus were sent to Dr. C. L. Shear, who confirmed 
the writer's diagnosis that.it was the Tubercularia stage of a NectriOt 

probably N. cinnaJ>arria or N, cocdnea. 
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Report of the 
Department of Plant Pathology 



I. 

INTRODUOTORY. 

The organization of the Department has been slightly changed since 
our last report. Mr. G. W. Martin resigned October i, 191 5 and 
Mr. W. H. Martin, A. B. of the University of Maine and Mr. W. S. 
Krout, M. S. of the Ohio State University have been appointed assist- 
ants. The former bega^ work July first and the latter August first. 
Mr. H. Clay Lint, M. S. of the Kansas Agricultural College continues 
in the Fellowship in Plant Pathology, supported by the Union Sulfur 
Company, for the study of potato scab. Mr. C. A. Schwafifce, M. S. 
of the Columbia University continues with us as Assistant State Ktnt 
Pathologist and Mr. Edgar L. Dickerson, B. S. of Rutgers College 
was employed 33 special Assistant State Plant Pathologist during July 
and August to assist in the nursery inspection work. 

Climatic Conditions. — ^The season of 191 5 will be remembered 
as one in which we had heavy rainfalls from early in the spring until 
late in the summer. This exceptionally wet weather resulted in a 
very large number of fungus diseases on the agricultural crops, and 
increased the number of dema;ids for personal visitation to the farms 
for the purpose of giving advice, and also increased the amount of cor- 
respondence. It was impossible to respond to all the calls for assistance. 

Cooperation. — Experiments and studies on the brown blotch and 
black spot of the pear were conducted on the farms of Mr. E. L. Boles, 
Vineland, Mr. W. H. Jones, Glassboro; and Mr. Wm. H. Titus, 
Titusville, by Mr. G. W. Martin. The results of these experiments 
have been published in circular No. 52. 

Experiments for the control of the potato scab were conducted on the 
farms of Mr. Walter Minch, Bridgeton; Mr. Jos. H. Fogg, Bticfet* 
ton; Mr. Hartley Ridgeway, Bridgeton; Mr. M. F. Riley, Elmer; 
Mr. W. J. MacFarland, Burlington; Mr. Earle Dilatush, Robbins- 
ville ; Mr. J. Carroll Burtis ; AUentown ; and Mr. C. W. Stevens, Jr., 
New Brunswick, by Mr. H. Clay Lint and supported by the Union 
Sulfur Company. The results of these experiments are appended to 
this report (page 375). 

Spraying experiments in cooperation with the Department oi 
Entomology, and under the direction of Mr. H, Clay Lint were con- 

365 
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ducted on the farms of Mr. J. Harry Kandle, Elmer; Mr. John W. 
Black, Mt. Holly; and Mr. Frank P. Jones, Fretehold, the results of 
which are appended to this report. Additional spraying experiments 
by this Department were conducted on the farm of Mr. Courtney Brown 
of Jamesburg, and the results are incorporated with the above spray 
experiments on potatoes (page 381). 

Spraying experiments for the control of Black Rot of the grape ^vcrc 
conducted by the writer on the farm of Dr. T. Franklin GiflEord at 
Gla^sboro, the results of which have been published in circular No. 55. 

Plans for 191 6. — ^The following outline of field experiments for 
1 916 is proposed: 

1. A continuation of the experiments for the control of potato scab by 
the use of sulfur, by H. Clay Lint. 

2. A continuation of the potato spraying experiments, by H. Clay Lint. 

3. Studies on the diseases of the tomato and experiments for their 
control, by W. H. Martin. 

4. Studies of the diseases of celery and methods for their control, by 
W. S. Krout. 

Nursery Inspection. — ^All the nurseries of the State have been 
inspected in accordance with Chapter 54, Laws of 191 1. They were 
exceptionally free from fungus and bacterial diseases. The nursery- 
men are much more interested in these diseases than they have been at 
any time in the past and many of them are taking every possible pre- 
caution for the control of these pests. 

The shipments of nursery stock into this State have been much larger 
than usual and it has been impossible to inspect any considerable amount. 
However, the work was carried forward as thoroughly as time and 
funds would permit. It was found necessary to destroy stock in but 
very few cases. 

In our last two reports, we called attention to our cooperation with 
the Department of Horticulture for the control of Peach Yellows by 
the distribution of peach buds to the nurserymen in the State who 
wished to make use of them. The increased dema,nds.upon the time 
of the workers in both this and the Department of Horticulture made 
it necessary to discontinue this work this year. 

Epidemics. — ^There were four very pronounced epidemics this" year. 
The first was the Fire Blight of the pear and apple which was very 
destructive throughout the southern half of the State. The second 
was the Rhizoctonia of the potato which was the cause of poor sta.nd 
and reduced yields. A special paper on this disease is appended to this 
report. The third was the Mosaic of the tomato which was very 
severe in many localities of the State and was also the ca.use of heavy 
losses. Fourth, the anthracnose of beans wa3 also much more severe 
than in the past years and was the cause of heavy losses. 

Publications — ^The following publications have been issued during 
the year; Circular 44, "Copimon Disease of Apples, Pears, ^nd 



EXPERIMENT STATION REPORT. 367 

Quinces." Circular 45, "Common Diseases of Peaches, Plums and 
Cherries." Circular 48, "Bordeaux Mixture." 

Needs* — ^The demands of the farmers for personal inspection and 
a,dvice in regard to a number of diseases, and the very heavy corre- 
spondence, emphasize the necessity of having another man in the Depart- 
ment who will devote the greater part of his time to this work, and also 
to the direction of demonstrations in spraying and other methods of 
treatment of plant diseases. The increase in the number of county 
demonstra,tors is increasing the demand for a man to do this kind of 
work. During the past year the writer has been compelled to refuse 
to visit a number of those who requested advice. 

The very great importance of the potato industry in New Jersey 
makes it urgent that there should be at least one man, not necessarily 
connected with this Department, to make studies on varieties best 
suited to the State, character of the seed, treatments for disea;5es and 
many other problems which are constantly arising in connection with 
this industry. 

The Department is also in need of a plot of ground and a green- 
house specially constructed for experimental work with diseases of 
plants. At present many experiments and studies are impossible, while 
the few that we a^e able to undertake must be conducted on the charity 
of other departments, at great inconvenience to all parties concerned, 
and with reduced efficiency. 

There is an urgent demand for investigation in a number of diseases 
which are proving very destructive every year. Among the most 
important are the Fusarium wilt of the tomato, the Mosaic- of the 
tomato and the Septoria leaf blight of the tomato ; the root rot of celery, 
leaf blight of celery; the wilt disease of egg plant; the wilt and blight 
diseases of melons and cucumbers; the root disease of alfalfa, the leaf 
spot of alfalfa; a rgot disease of coniferous trees; and numerous dis- 
eases of ornamental plants. The growing of ornamental plants in New 
Jersey is one of the most important industries, and the inquiries con- 
cerning: the diseases of these plants are becoming more and more numer- 
ous. These problems are worthy of a very careful study. 

II. 

MOST COMMON DISEASES OF THE YEAR. 

The following is a list of diseases which have been reported or 
collected by members of the staff during the year. More than half of 
these diseases were sent in by farmers with inquiries as to their character 
and methods of control. In some causes there were a great many 
inquiries concerning a disease. 

Alfalfa. 

LSAp Spot {Pseudopemsa medicaginis [Lib.] Sacc). This disease has been about the 
same as in past years. There were several inquiries concerning it, and it is no doubt 
the cause of rather heavy losses due to the dropping of the leaves. 

Whiti$ Spot (Undetermined). Prevalent but not causing a falling of the leavM. 
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L&AP Spots iPUospora sp,, Ctrcospora mgdicaginis E. & E. PhyliosHcta sp. and 
Ascochyta sp.) are occasional. 

Several undetermined leaf spots which may have been incipient stages of some of the 
above, or due to some other causes were sent in from time to time. 

Root Rots iRhizoctonia sp.). This organism was found in two plantings. R^x>rts 
indicated tiiat this or some other root rot organism was causing considerable dunage in 
other localities. 

Ampelopsis. 

lySAV Spot iPhyllosticta ampelopsidis Ell. & Mart.). This disease was quite common 
on the lower part of tiie ivy plants on buildings, and was a very serious pest ia l3ie 
nurseries. It attacks both A. quinquefolia and A. tricuspidata. 

Dit Back {Cladosporium sp.). This disease occurs on the A. tricuspidata. It was 
much less severe Ibaa in 191 4. This was probably due to the fact that in Z9Y4 we 
had a very dry season and in 191 5 a very wet season. 

Apple. 

Jonathan Spot iAlternaria sp,) A peculiar spotting of the Jonathan is without doubt 
due to this organism. It continues to be about equally severe from year to year. 

Other similar spots are no doubt due to other causes. 

Bix>S80M End Rot (Alternaria sp.). This disease continues to cause a great deal of 
trouble with many varieties. It has been less prevalent than in 1914* 

Anthracnosk, or Bittsr Rot iGlomerella rufomaculans [Berk.] S. & Von S.). Sev- 
eral records. More common than usual. 

Black Rot (Spbaeropsis malorum Pk.). Common and severe on unsprayed orchards. 

Firs Blight {Bacillus amylovorus [Burr.] De Toni.). This outbreak occurred soon 
after blossoming and was very destructive. Much of it was due to blossom infection 
which later spread to the young fruits. There was also an abundance of twig blight, 
and many orchards looked as though they had been swept by fire. In many localities 
large trees were killed by the disease. It was most severe in the southern half of the 
State. 

Blotch iPhyllosticta solitaria E. & E.) (Fig. i). This disease has been very severe 
on some varieties, especially Smith's Cider, but no more severe than in previous years. 

Sooty Blotch {Phyllachora pomigena [Schw.] Sacc). Common in unsprayed orchards. 

Scab (VentuHa potni (Mont. & Fr.) Sacc.). This was less severe than usual. 

Brown Rot (Sclerotinia fructigena (?) [Per] Schroct). More than usual. 

Pink Rot (Cephalothecium roseum Cda.). Common. 

lyKAP Spots iPhyllosticta pyrina Sacc.) iSphaeropsis malorum Pk.). Common, but 
not so severe as usual. 

Rust iGymnosporangium juniperi-virginianae ' Schw.). Very common in Cape May 
County and frequently collected in small quantities in other parts of the State. iG. 
globosum Farl.). Occasional. 

MxLDSw iPodosphaera oxyacanthae [De C] De Bary). One record. 

Crown Gall iPseudomonas tumefaciens E. F. Smitli & Townscnd). This very com- 
mon disease is receiving more attention from both nurserymen and growers. 

Watisr Cors. Occasional. 

Spray Injury was much more common than for many years. Spray mixture which 
had not previously resulted in injury proved very injurious although applied by men 
thoroughly fanriliar with the business. 

Winter Injury was less common than for several years. 

LBAP Spot (Coryneum foliicolum Fckl.). In 191 2 we reported one case of this dis- 
ease but later studies indicate that this was an error. 

Leap Spot and Fruit Rot iMonochaeta sp.)- Occasional. 

Asparagus. 

Rust iPuccinia asparagi De C). This disease occurred in various places, but not in 
sufficient quantity to be of any importance. 

Root Rot iRhizoctonia sp.). This organism was found to be very destructive in one 
planting and reports indicate f^»t it may be prevalent in other places. 

^ter. 

Yellows. This disease, which is due to an unknown cause, occurred in many places 
<tnd was very destructive. It was much more severe on outdoor than on' indoor 4>lants. 
Root Rot iFusarium sp.). Several reports. 

Barley. 

Smut iUstilago nuda [Jens.] Kell. & Sw.). Very common and in some cases very 
abundant. 

Mildew iBrysiphe graminis D. C). One very severe outbreak on one of the College 
Farm experiments. 

Bean. 

Anthrackose iColletotrichum lindemuthianu'm [Sacc. & Magn.] Bri. & Cav.). This 
disease was much more abundant than in past years and was the cause of many com- 
plaints. Its prevalence was, no doubt, due to the rainy season. 
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I«Ha^ Spot (PhyUosticta pkaseolina Sacc.). This disease was quite common on the 
]eaTe9 of lima beans. 

Rust {Ifromyces appendiculatus [Pers.] Lev.). One record. 

Poo Spot {Phoma tubcircinata E. & E.). This disease was very common on lima beans. 

Downy Mildew iPhytophthora phaseoU Thaxter). Common on the lima bean. 

Root Rot (Rhuioctonia sp.). Investigations of several complaints showed that this 
organism was present in cankers on the stems. It was frequently associated with C. 
lindemuthianum. 

Beet. 

LXAP BuGHT {Cercospora beticola (Sacc). Quite common. 

Blackberry. 

Anthkacnoss iGloeosporium venetum Speg.). Common, and destructive in many 
places. 

I<SAP Spot iSeptoria rubi West.). Common. 

Rust iGymnocomia pgckiana [Howe] Tranz.). Common, and the subject of many 
inquiries. 

Oabbage, Ganliflower and Kohlrabi. 

Club Root iPiasmodiophora brassicae Wor.). This disease was reported from many 
localities, but most frequent from the northern part of the State. 
LSAF MouLB iMacrosporium brassicae Berk.). One report. 

Oantaloop. 

See Muakmelcm. 

Gamatloii. 

Rust iUromyces caryophyllinus [Schrank] Wint.). Common but not serious. 
Root Rot (Corticium vagum B. & C. var. solani Burt.). Common but not serious. 
Bud Rot iSporotrichum poae Pk.). One record. 
Yellows (?). Serious on some varieties. 

Gatalpa. 

XiZKt Spot (Marcrosporium catalpae KH. & Mart.). Common. 
l,%uf Spot iPhyllosticta catalpae EH. & Mart). Common. 

Cedars 

Rust iGymnosporangium juniperi-virgmianae Schw.) (^Gymonsporangiufn germinale 
[Schw.] Kern.). Reported but of little importance. The former was most abundant in 
Cape May County. G, botryapites was found to be quite abundant in Atlantic County. 



Eably Leap Blight {Cercospora apii Ft.). Reported from several places. Very 
destructive. 

I«ATE BuGHT iSeptoria petroselini Desm. var. apa Br. & Car.) Very abundant in 
certain localities and one of the most important celery diseases in the State. 
- Rot (Bacterial [?]). Very severe in many localities. 

Chard. 

I<<AP Spot {Cercospora sp.). One record. 

Cbarry. 

BaowN Rot iScleroHma cinerea [Bon.] Wor.). Common. 

I^BAP Spot iCylindrosporium padi Karst.). Common, and the subject of many com- 
plaints. 

Ctiestrint. 

Bask Disease (Bndothia parasitica [Mur.] Ander.). Common throughout the State. 
I^EAP Spot iActinopelte japonica Sacc). One record. 
Leap Spot {Marssonio orchroleuca B. & C). One record. 

Citron. 

Leap Spot iCercospora citrullina Cke.). Common. 

Crimson Oover. 

Crown Rot (,Scleroi%nia Ubertiana Fuckel.). Not as common as usual. 

Bed dover. 

Rust iUromyces trifoUi [Hedw.] Lev.). Occurs throughout the State. 
Leap Spot iCercospora medieaginis E. ft E.)> One record. 
LSAP Spot iPseudopenga trifolii [Beruh] Fd.). One record. 
AxTHSACifOSE iColletotrichum trifolii Bain). One record. 

Sweet Clover. 

Stem Spot iAscochyta caulicola Loubert). One record. 
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€k>ni. 

Smut (JJstUago zeae [Beckm.] Ung.). This very common and very widely distributed 
disease is not often serious except on sweet corn. 

Wilt (Ji*seudomonas stezvarti £)rw. Smith). This disease was reported from several 
localities in the early part of the season, and was the cause of considerable loss among 
growers of early sweet corn. 

Rust iFuccinia sorghii Schw.). Not serious. 

Gowpea. 

LSAF Spot (Cercospo'ra dolichii E. & E.). Frequent. 

Crab (Flowering). 

Rust iGymnosporangium, probably G, juniperi virginianae Schw.). Occasional. 
Bi«ACK Rot iSphaeroosis malorum Pk.). One record. 

Cranberry. 

Scald iGuignardia vaccinii Shear). This disease was widely distributed throughout 
the State, and the cause of considerable loss where the bogs were not well sprayed. 

Gall iSynchytriutn vaccinii Thomas). Very abundant in one bog. 

False Blossom (Cause undetermined). Prevalent in one part of one bog. Said to 
have been introduced on plants from Wisconsin. 

Groton. 

lySAP Spot iGloeosporium sp.). In greenhouse — One report. 

encumber. 

Wilt or Blight (Bacillus tracheiphilus Erw. Smith). Very widely distributed, and 
the caiise of considerable loss. 

Downy Mildsw {Plasmopara cubensis [B. & C] Humphrey). Common, and fre- 
quently the cause of heavy losses. 

Dahlia. 

LfiAP Spot iPhyllosticta sp.). Common. 

Dewberry. 

DouBLB Blossom (Fusarium rubi Wint). This disease continues with equal severity 
where the nurserymen and growers do not try to control it. However, many of our 
most progressive men are keeping it well under control by hand picking of the diseased 
buds early in the season. It is most severe on Lucretias, Rathbuns and Black Diamonds. 

Anthracnoss iGloeosporium venetum Speg.). Very abundant, and in some cases 
destructive. 

Leaf Spot (Septoria rubi West). Common. 

Rust iGymnoconia peckiana [Howe.] Tranz.). Reported as common, and in some cases 
destructive. 

Dracaena terminalig. 

"LiZKt Spot (JPhyllosHcta maculicola Hals.). In green-houses. 

Egg Plant. 

Leaf Blight iPhomopsis vexans iSacc. & Syd,"] Harter; Syn. Phylhsticta hortorum 
Speg.). Very common and in some cases destructive. 
Wilt iFusarium sp.). Common and destructive. 

"Elm. 

Leaf Spot iMelasmia stage of Rhytisma ulmi Fr.). Very common. 

Enonymns. 

Mildew iMicrosphaera euonymi [D. C] Sacc). One record. 

Gladiolus (Gladiolus sp.) 

Bulb Rot. Cause undetermined. 

Grape. 

Black Rot iGuignardia bidwellii [Ell.] Viala & Kavaz). (Fig. a). Common and 
very destructive in some vineyards in the southern part of the State. 
Anthracnose or Bird's Eye Rot (Gloeosporium ampelophagum Sacc). One record. 
Ripe Rot (Gloeosporium fructigenum Berk.). One record. 
Necrosis iFusicoccum viticolum Reddick). Two reports. 

Downy Mildew iPlasmopara viticola [B. & C] D. T.). Common but not serious. 
Bitter Rot {Melanconium fuligineum S. & V. Cav.). One record. 

Hawthorne (English). 

Berry Spot iPhyllosticta sp.). One record. 

Hollyhock. 

Rust iPuccinia malvacearum Mont.). (Fig. 3). Very common, and the subject of 
many inquiries. 
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Horse-Oheslnnt. 

htA* BxjOTCB iPhyllosHcta paviae Desm.). I^ess severe than usual. 

Horse Radish. 

LBap Spot iSeptoria lactucag Pass.). One record. 

Juniper. 

Rust or Osdar Apput. See Apple. 

KohlrabL 

Ci«UB Root iPlasmodiophora hrassicae Wor.). Common. 

Lettaoe. 

htKf Spot iSeptoria lactucae Pass.)* One record. 

lilac 

M11.DSW {Microsphaera alni [Wallr.] Wint.). Abundant throughout the State. 
Lsaf Spot (Phylhsticta halstedii ^11.). Reported from several localities. 

Maple. 

Dark Disbass (Nectria coccinea or N. cinnabarina [Tode.] Fr.). The Tubtrcularia 
stage of Nectria was found on Norway maples, evidently working as a weak parasite. 
Tar Spot iRhytisfna acerinum [P.] Fr.). Occasional. 
I*«AP Spot (PhyUosHcta acericola C. & E.). Common. 
Anthracnoss (Jjloeosporium apocryptum E. & E.). Several records. 
lyBAV Scald (Physiological). Many complaints. 
WiNTSR Injury. Occasional. 

Mignonette. 

I^Sap Spot (Cercospora resedae Fckl.). One record. 

Mulberry. 

DiB Back (Sphaeropsis mori Berl.). One record. 

Dark DissasB (JNeciria sp.). One record. Evidently working as a weak parasite. 

Mnskmelon. 

Wilt or Blight {Bacillus tracheiphilus Erw. Smith.). Common and destructive in 
some cases. 

DowNT MiLDBw iPhsmopard cubensis [B. & C] Humphrey). Common but not 
severe. 

Mold {C'ladosporiuin cucumerinum EH. & Arth.). Common. 

Oak. 

Anthracnosb (Gnomonia veneia [Sacc. & Speg.] Kleb.). The Gloeosporium stage 
was common and the cause of many complaints. 
Mildew. Conidial stage. Occasional. 

Nastortinm. 

Lbap Spot iBacterium aptatum B. & J.). One record. 

Oats. 

Smut (.UsHlago avenae [Pers.] Jens.). Common. 

Rust (Puccinia coronata Cda.). Common. ' 

Rust (Pucdnia graminis Pers.). Occasional. (In the Report of the Plant Pathologist 

of the New Jersey Station for 1913, it was stated that this was common. This was an 

error.) 

Onion. 

Rot iBacterialf) Several reports. Probably influenced by the wet weather. 

Okra. 

Wilt iVerHcUUmn sp.). Abundant in one locality and found in another. 

Pea. 

Stsm and Root Rot (Apparently due to Fusarium sp.). Quite common, and destruc- 
tive in some localities. 
Leap Spot {Ascochyta pisi I«ib.). Two records. 

Peach. 

Brown Rot (Sclerotinia cinerea [Bon.] Wor.) (Fig. 4). Common throughout the 
State. Severe on fruit in unsprayed orchards. Also tke cause of more dying back on 
the new growths than usual. 

Grown Gall iPseudomonas tumefaciens Erw. Smith & Townsend). Common. See 
Apple. 

Leap (}url (BxoascHs deformans [Berk.] Fuckel.). Abundant where the orchards 
were not sprayed 



372 NEW JERSEY AGRICULTURAL COLLEGE 

Scab iCladosporium carpophilum Thum.)* The severity of this very common disease 
varied with the thoroughness of the spraying. In most cases it developed much later 
than usual, an indication which led many growers to believe that it would not be a 
serious pest. 

Shot Hols {PhyllosHcta circutncissa Cooke). Common. 

Shot Hoi«8 {Bacterium pruni Smith). Less severe than for the past two years. 

^owdSry MildBw iSphaerotkeca pannosa [Wallr.] Lev.). Occasional. 

Yellows and LxttlS Psach. Very abundant and the cause of heavy losses. 

WiNTSR Injuey. Several reports. 

Sprat iHjuav. Several reports. 

Pear. 

Brown Rot iSclerotinia fructigena (?) [Pers.] Schroet). More abundant than usuat 

Firs Blight iBacillus amylovorus [Burr.] Be Toni.). Common. See Apple. 

LSA9 Blight iPabraea maculata Lev. — Entomosporium stage). Abundant on leaves 
and fruit. This disease is likely to cause severe losses in good crop years unless the 
growers give more attention to its control. 

LSAS Spot iSeptcfia pyricola Desm.). Abundant. 

Brown Blotch. (Cause?). Common in southern part of the State. (Figs. 5, 6, 7.) 

Peony. 

Bud Rot (Cause undetermined). Prevalent. 

Pepper. 

Anthracnoss iColUtotfichum nigrum K. & H.). Common in the fall. 
Rot (Macrosporium sp.). Common on fruits and also found on seeds. May liave 
been secondary. 



Root Dissass. This disease is evidently due to the attack of a root fungus resulting 
in a Mycorhiza. It is very destructive in die nurseries on pines and other coniferous 
stock grown under crowded conditions. 

Rust iPeridermium piriforme Pk.). Common in Atlantic County and probably has a 
wider distribution. The Cronartium or Comptoniae was also collected in Atlantic 
County. 

iP. acicolum collected on P. taeda). Common in Atlantic County. 

(P. pini) was also collected in Atlantic County on Pinuf taeda. 

Tlwaiu 

Black Knot (Plowrightia morhosa [Schw.] Thum.). Common throughout the State. 
Brown Rot iSclerotinia cinerea [Bon.] Wor.). Common tiiroughout the State. See 
Peach. 

Shot HolS iPhyllosticta circumscissa). Occasional. 
LiTTLB Plum (Cause undetermined). Occasional. 

Poplar. 

Crown Gall (Pseudomonas tumefaciens Erw. Smith & Townsend). Occasional. 
LSai^ Spot {Marsonia populi [Lib.] Sacc). Common. 

Potato. 

ScuRi^ iRhizoctonia or Corticium vagum D. & C. var. solani Burt). This very widely 
distributed disease was much more severe this year than usual. A special paper 00 this 
disease is appended to this report 

Black Lsg iBacilhts phytopkthorus Appel). This well-known disease was less tevere 
than usual. 

Scabs. {Actinomyces chromogenus Gaspk>. This disease was fully as severe as m past 
years. 

Russst Scab. A peculiar russetting was common in many parts of the State. It 
appears that this condition can be produced by the common scab organism or by 
Rhisoctonia. 

SiLvsR ScuRP (Spondylocladium atrovirens Hars.). This newly introduced European 
disease was found in a few fields. It is very doubtful if it will prove serious on our 
New Jersey crop. 

Early Blight (Alternaria solani [E. & M.] S. & G.). This disease was more 
abtmdant, but it cannot be said to be of much importance in the New Jersey crop. 

Lats Blight iPhytophthora infestans De By.). This disease was more abundant on 
the growing crop than usual. 

Arssnigal Poisoning was reported from a few localities. It was always due to 0V9< 
less treatment. 

Tip Burn. The season was much wetter than usual and the potatoes ripened at least 
two weeks earlier than vsual. This early ripening was apparently due to ti^ burn 
caused by intense heat on rather succulent plants growing with a superabundaae^ el 
water, but was complicat«4 to 99019 extent by fungus d^KaKSt esptciirily by the fc^re- 
l?nPC of BkifQCfoftio, 
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Nkt Nsckosis (Cause undetermined). Miieh more abundant than usual. 

Roi«x« LSAP (Cause unknown). This disease was quite prevalent in many localities.. 

Mosaic (Clause unknown). Prevalent in some fields. 

CuKLY Dwarf (Cause unknown). Occasional. 

DoDDSR {Cuscuta sp.). Occasional. 

Phlox. 

PowDSKY MiLDKw iBrysiphe communis [Walh] Schl.). Common. 

Prlv6t» 

Anthsacnoss {Glotosporium cingulatum [Atk.] S. & S.). One record. 

BiACK Rot iSphaeropsis malorum Pk.). Very abundant and very severe. See Apple. 
Fibs Bught iBacHlus amylovorus [Burr.] DeToni). Abimdant and severe. See 
Apple. 

Rust iRoetteUia ourentiana Peck). Reported from several localities. 

Baspberry. 

Anthracnosx iGloeosporium venetum Speg>)* Abundant and destructive. 

Cbowm Gau, iPseudomonas tumefaciens Krw. Smith & Townsend). Abundant. 
Sec Apple. 

I«SAV SroT iSeptoria rubi West). Abundant. 

Cans Bught iConiothyrium fuckeHi Sacc). Abundant and destructive. TIm 
cause of an increasing number of complaints. 

Cans Spot iCytospora mhi Schw.). One record. 

Cans Spot (JRhahdospora ruhi Ellis). One record. 

Rose. 

Crown Gali, {Ps€udomonas tumefaciens Erw. Smith & Townsend). Frequent. 

Anthracnoss (.Gloeosporivm rosae Hals.). Common, but no serious. 

LsaV Bix>tce iActionema rosae [I^ib.] Fr.). Common, and very severe in the 
Sreenhousea. 

Powdery Mildew iSphaerotheca pannosa [Wallr.] I«ev.). Common and more severe 
than usuaL 

Rust iPhfvgmidium SHbcorticum [Schr.] Went.). One record. 

I/SaP Spot iPhyllosHcta rosicola Mass.). Abundant, and frequently confused with 
black spot 

Cane Bught iConiothyrium fuckelH Sacc). Common, and the cause of many 
complaints. 

Screw Pine (Pandanns ntfUs). 

I/SA9 Spot iPhomopsis sp.). In greenhouses. Does considerable damage. 

Snap-Ihragoii. 

Anthracnose iColletotrichum antirrhini Stew.). One record. 

Strawberry. 

ItfSAP Spot iMycosphaerella fragariae [TuL] Lindau). Common. 
Leap Spot (Ramularia tulasnei Sacc). Common. 
I^Eap Spot iMarsonia potentUlae [Desm.] Fish). Frequent. 
Winter lifjURY. Reported from several localities. 

Sweet Potato. 

Black Rot (Sphaeronema Umbriatum [E. & H.] Sacc). Abundant, but not so severe 
as in 1912. 

Wet Rot iRkUopu^ nigricans Ehr.). Common in storage, but readily controlled by 
ventilation. 

Stem Rot or Yellow Rot iPusarium batatatis Wollen.). Common, but not so destruc- 
tive as in 191a. 

Rot (JHaporthe batatatis Harter & Field). The Phoma stage. Common. 

Charcoal Rot (ScUrotium bataticola Taub.). Frequent. 

Rot {Trichoderma Koenigii Ould.). Common. 

Rot \Melanospora globosa Berl.). Common. May have been secondary. 

Rot iPenicUlium sp.). Common. May have been secondary. 

Scurf or Soil Stain {Monilochaetes infuscans E. & H.). More abundant than in 
past years. 

Sycamore. 

Anthracnose iGnomonia ventta [Sacc. & Speg.] Kleb.). Much more severe than 
nsual. 

Tlmotliy. 

Rust (Pucdnia phlei-pratensis E. & H.). One record. 
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Tomatoes. 

Anthracnoss iColletotrichum photnoides [Sacc] Chester). A few reports. 

Fruit Rot iMacrosporium sohni E. & M.). More abundant, and more severe than 
usual. 

Fkuit Rot {Botrytis sp.). Common in greenhouses and causing a blossom end rot. 

Stsm Bught iFusarium lycopersici Sacc). Common and very severe in some 
localities. 

BLOssoii End Rot (Cause questionable). Common. 

L^AP Spot (Septoria lycopersici Speg.). Abundant and severe. 

I^Eap Spot iAscochyta lycopersici Brum). Common in the greenhouse. 

Mosaic — Filiform Leaf (Cause undetermined). Very abundant in many localities. 

Walnut. 

Leap Spot {Marsonia juglandis [Lib.] Sacc). Abundant. 

Water Melon. 

Anthracnose iColletotrichum lagenarium [Pass.] E. & H.). Abtmdant in southern 
part of the State. 

Wheat. 

Rust {Puccinia coronata Cda.). Common. iPucdnia graminis Pers.). Occasional. 
iPuccinia rubigo-vera [DcC] Wint.). Common, iPuccinia triticina Erik.). Common. 

Smut {Tilletia foetens [B. & C] Trel.). Frequent (.Tilletia tritici [Beij.] Wint.). 
Abundant. 

Smut iUstilago tritici [Pers.] Jens.). Common. 

Mold iCladosporiuin herbarutn [Pers.] I^k.). Abundant in places. 

Willow. 

LSap Spot (Gloeosporium salicis West). Common. 

Forest and Shade Trees. 

We had many complaints concerning a burning or scald of the foliage which was 
rather difficult to explain but apparently due to physiological conditions. We also had 
some few complaints of gas injury. 
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III. 

REPORT OP POTATO SCAB EXPERIMENTS, 1915* 

H. Clay Lint. 



The investigation of the influence of sulfur in the control of potato 
scab, Actinomyces chromogenus (Gasparini), which was begun by the 
Department of Plant Pathology in 1914 has been continued during the 
past summer. In 1915 attention was given to a number of factors bear- 
ing on the extent and control of the disease. 

It has been impossible to continue work with all the conditions relating 
to the effectiveness of sulfur as a soil fungicide. Of the five lines of 
investigation taken up formerly, the two dealing with (1) the influence 
of cover crops on the control of scab as affected by sulfur, and, (2) the 
time of application of sulfur, were discontinued. 

Very satisfactory results were obtained pointing toward a smaller 
benefit from sulfur on l^oil which had grown a cover crop than one which 
had not. Likewise, spring applications of sulfur proved more satisfactory 
than the application of an equal quantity the preceding fall. Both have 
practical bearing and would merit continued investigation. 

The results of the experiments in 1914 show that the benefits of sulfur 
may vary with the type of soil and variety of potatoes. It has been found 
impossible to test out all these factors so that the work for 1915 has been 
limited to the Irish Cobbler variety. Practically all of the early grown 
potatoes are of this variety. It is grown commercially in all potato 
growing sections of the State. It has a more pronounced tendency to 
scab than any other commercial variety grown within New Jersey so 
that under the limited conditions it was considered best to use but one 
variety. Unfortunately, it has been impossible to have the same seed 
used everywhere and therefore, climatic and soil differences are not the 
only variants between duplicate experiments. Undoubtedly a variation 
in resrults is occasioned by differences in soil texture but because of the 
impossibility of testing all soil types, we have tried to locate experiments 
on typical potato soils ranging from the loam to sandy loam nature. 

The results of many previous investigations as well as those obtained 
in our own work last year plainly indicate that sulfur applied to the soil 
can decrease the amount of scab. Several instances in which sulfur 
applied to potatoes has resulted in an injured stand of the succeeding 
grass crop has been noted. The problem of making this material desir- 
able for general application resolved itself into that of eliminating the 
objectionable features. 

With this object in view, the experiments of this year were designed 
to compare the effects of small applications for two or more years, with 
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a heavy application for one year. The use of a sulfur-limestone mixture 
was tested for its relative efficiency in scab control as well as for any 
deleterious effect on the yield. Sherbakoft* of the Cornell Agricultural 
Experiment Station reports that the benefits of sulfur are not impaired 
and the injurious effects lessened in such a mixture. 

In addition to the preceding experiments, the following lines of investiga- 
tion were continued this year: 

(1) The influence of the method of application. Last year a con- 
siderable variation was occasioned in the results from this cause. The 
method of applying the sulfur in a narrow strip on top of the row was 
not used this year because of the decreased production which usually 
results where the sulfur is so applied. 

(2) The influence of the form in which the three essential elements. 
Nitrogen, Phosphorus and Potasium are supplied in the fertilizer. 

(3) The influence of the formalin treatment of the seed on the 
efficiency of sulfur. 

Inflnftnce of the Varioiis Factors Tested in 1U5. 

Fisst: Influence of the method of application. As in this work eon- 
ducted last year, this phase of the problem has been limited to those 
methods which are practical with a considerable acreage. 

Three methods of application were tested: 

(a) Mixture of sulfur with the fertilizer. 

(b) Broadcasting of sulfur before planting. 

(c) Broadcasting of sulfur after planting. 

The time element of "before" and "after" planting is of no conse- 
quence; the principal difference being that when the sulfur is broad- 
casted before planting it becomes well integrated with the surface soil 
through the process of harrowing and planting. 

Experiments covering this part of the problem were conducted in 
cooperation with Mr. M. F. Riley at Elmer, New Jersey, and Mr. Earle 
Dilatush at Robbinsville. While the degree of benefit from sulfur differs 
in these two experiments, yet the relative efficiency Is in the same order. 
The method of broadcasting the sulfur being much more efficient than that 
of mixing with the fertilizer. This point was demonstrated last year in the 
experiment conducted in cooperation with Mr. Clifford Flitcraft of Elmer, 
New Jersey, and is substantiated by the results at two places this year. 
The results of the experiment in cooperation with Mr. M. F. Riley this 
year show an average increase in the percent of clean potatoes due to 
application of six hundred pounds of sulfur per acre: 

(1) Mixed with the Fertilizer = 2.28 ± 1.117 

(2) Broadcasted after planting = 8.39 ± 1.59 

(3) Broadcasted before planting = 31.39 ± 1.57 

At Robbinsville the fact of the inefficiency of sulfur when used in 
mixture with the fertilizer was even more apparent. The scab was not 
controlled by this mixture, and the potatoes which grew in actual con- 
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tact with the mixture produced a corky epidermisr which was as unsightly 
aa the scab itself. Such a condition is shown on the potatoes in Figure 8. 

That actual contact with the fertilizer produced this condition is not 
at all doubtful, since many tubers were dean on the upper side and 
suberized on the lower. The epidermal tissue was very acid to the taste, 
and the condition is probably explainable for that reason. The results 
on the scab control here show 7.01 .880 more scab on the plots receiving 
the sulfur-fertilizer mixture than the checks as compared with 13.6% 
2.325 for broadcasting of the sulfur after planting. 

The deleterious effect of the sulfur-fertilizer mixture on the yield Is 
shown by a decrease of 27.01 bushels per acre on those plots as compared 
with a loss of only .15 bushels per acre for the plots receiving broadcast 
application after planting. 

At Elmer the application of sulfur in all cases resulted in an increased 
yield as shown by the following results. 

Increase in yield due to sulfur applied at rate of six hundred pounds 
per acre: 

(1) Sulfur in mixture with fertilizer = 21.73 ± 6.45 bu. per acre. 

(2) Sulfur broadcasted after planting 17.20 ± 4.965 bu. per acre. 

(3) Sulfur broadcasted before planting 29.69 ± 6.48 bu. per acre. 
Apparently there has been a reversal in the results of applying sulfur 

before and after planting from that obtained in 1914. The seasonal con- 
trast from an exceptionally dry to very wet, with almost as much con- 
trast in temperature conditions, may have caused this occurrence. 

Plot Arrangement, Method of Taking and Interpreting Data With the 

Probable Error. 

In the experimental work with sulfur this year we have used plots 
four rows wide by one hundred feet long in most cases. Small plots 
have been generally accepted as more accurate because of the fewer 
variations within the plot itself and particularly is this advisable in 
work with potato scab which is notorious for its lack of uniformity 6f 
distribution. In all experiments there have been parallel check plots 
either alternating with or adjacent to the treated plots. 

In calculating the results the theoretical yield or per cent clean was 
calculated for each plot from the data for the adjacent checks. The 
benefit claimed for the treatment is the difterence between the calculated 
data and the actual data. The average of the benefits so derived is then 
calculated rather than taking the difference of the average of all checks 
over that for all treated plots. 

The experimental error appended to most of the figures quoted is to 
be taken as an index of the uniformity of the figures which go to make 
up the average. It also serves to tell to what extent a eertnin benefit 

is due. The experimental error 
oaleulated by the fprmuJn Pe. 
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In harvesting, the entire crop of each plot was picked up and the yield 
determined. A portion of the yield varying from one-half to the entire 
production was sorted into relative clean and scabbed potatoes. The 
weights of each class were then used for calculating the per cent of clean 
potatoes. In most cases the scab attack has not been so prominent as 
common and the grading was very strict. 

Second: The influence of the form in which the three essential ele- 
ments, Nitrogen, Phosphorus, and Potasium are supplied to the fertilizer. 

An experiment testing the results obtained from the use of sulfur when 
used in connection with fertilizers containing nitrate of soda versus 
ammonium sulfate as a source of nitrogen; acid phosphate versus steamed 
bone as a source of phosphorus; and sulfate of potash versus chloride 
of potash as a source of potash, was conducted in cooperation with Mr. 
Jos. H. Fogg at Bridgeton, New Jersey. 

Essentially the same experiment was conducted on the same area in 
1914. Due to the high cost of potash salts only a 4-8-7^ fertilizer was 
used this year whereas 4-8-10 was used in 1914. Each fertilizer was 
used on the same area as the year previous. The sulfur plots of 1914 
which were either seven or nine rows wide were split into two plots 
in 1915, one receiving sulfur again this year, the other receiving none in 
order to note the second influence. 

The results of the experiment this year bear out those of 1914 in two 
out of three cases. The sulfur is more effective in combination with 
KCl than with K2SO4 and with acid phosphate than with steamed bone 
as shown by the following table: 

Table I. 
Comparison of fhe Influence of Sulfur in Combination With 

KCI Versus KaSO*. 



Fertilizer 


Treatment 1914 


Treatment 1915 


% Clean 


KCl 


Check 




Check 


37.92 


K.R04 


Check 




Check 


59.00 


KCl 


300 lbs. S. per acre. 


Check 


62.20 


K>SO« 


300 " ' 






Check 


65.55 


KCl 


300 " ' 






300 lbs. S. per acre. 


66.28 


KsS04 


300 " ' 






300 " " " " 


74.50 


KCl 


600 " ' 






Check 


61.50 


K<SO« 


600 " ' 






Check 


67.20 


KCl 


600 " ' 






300 lbs. S. per acre. 


64.60 


KaS04 


600 " ' 






300 " " " " 


60.00 



Table H. 
Comparison of the Influence of Sulfur Combination With Acid 

Phosphate Versus Steamed Bone. 



Fertilizer 


Treatment 1914 


Treatment 1915 


% Clean 


Steamed Bone 


Check 


Check 


43.40 


Acid Phosphate 


Check 


Check 


37.92 


Steamed Bone 


300 lbs. S. per acre. 


Check 


48.08 


Acid Phosphate 


300 " " " " 


Check 


62.20 


Steamed Bone 


300 " " " " 


300 lbs. S. per acre. 


61.65 
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Acid Phosphate 


300 lbs 


. S. per 


acre. 


300 lbs. S. per acre. 




66.28 


Steamed Bone 


600 " 


tf i> »» 


Check 




69.00 


Acid Phosphate 


600 " 


ft »f tt 


Check 




61.60 


Steamed Bone 


600 " 


f> 11 11 


300 lbs. S. per acre. 




58.20 


Acid Phosphate 


600 " 


It It tt 


300 " " " " 




64.60 






Table III. 






€k>mparison of the Influence of Sulfur in Combination WitI 


I 




NaNO. Versus 


(NU«)sSO« 






If'ertilizer 


Treatment 1914 


Treatment 1915 


% 


Clean 


NaNOs 


Check 




Check 




38.65 


(NH4),S04 


Check 




Check 




30.70 


^faNOa 


300 lbs. 


S. per acre. 


Check 




41.70 


(NH,),S04 


300 " 






Check 




41.65 


NaNO, 


300 " 






300 lbs. S. per acre. 




59.20 


(NH4),S0* 


300 " 






300 " " " 




49.45 


NaNO, 


600 " 






Check 




63.85 


(NH4),S04 


600 " 






Check 




50.33 


NaNO, 


600 " 






300 lbs. S. per acre. 




55.70 


(NH,),S04 


600 " 






300 " " " " 




65.30 



The results with nitrate of soda as compared to sulfate of ammonia are 
somewhat reversed, the sulfate of ammonia showing a smaller increase 
in three out of four possibilities than nitrate of soda. In 1914 the sul- 
fate of ammonia gave a more pronounced difference than nitrate of soda. 

Since nitrogen fertilizers are the only ones in which micro-organisms 
play any important role in rendering the nitrogen available, it is possible 
that the wide climatic differences in the two seasons may have caused 
entirely different biological activities. A cold and moist soil would not 
be as active biologically as a warmer one, but since we do not know the 
influence of this agent any considerations are purely theoretical. 

Third: The influence of seed treatment by soaking in solution of 
formaldehyde or of corrosive sublimate, as recommended by this Depart- 
ment, gave promising results in 1914. This phase of the work has been 
continued during the present season. Two experiments covering this 
point in connection with sulfur application were made this year, one at 
Burlington in cooperation with Mr. W. J. McFarland, the other at Bridge- 
ton in cooperation with Mr. Walter Minch. In general, the results of 
seed treatment bear out those of last year to the effect that (1) seed 
treatment will decrease the amount of scab to a certain extent even on 
soils contaminated with the scab organism. (2) Sulfur is more effective 
in controlling scab when used with treated than with non-treated seed. 

The results of seed treatment at Burlington were very marked. 
Applications of sulfur at the rate of six hundred pounds per acre increased 
the amount of clean tubers about 20 per cent for both treated and 
untreated seed. We find that it is more difficult to increase the per cent 
of clean potatoes, the 20 per cent from 50 to 70 per cent than from 30 to 
50 per cent, and since the treated seed was normally cleaner than the 
untreated, it followed that the sulfur must have been more effective to 
cause the same idcrease in the per cent of clean tubers. 
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Fourth: Influence of limestone-sulfur mixtures on the control of scab. 

Since these experiments were designed to cover at least two jeaxs 
work, any statements concerning the results before the end of the second 
season would be premature. The sulfur has decreased the scab, much as 
It has on other experiments, but subsequent applications of limestone 
alone, sulfur-limestone mixtures and of sulfur alone are called for in 
the future plans of the work and thus far these experiments show no 
results not heretofore brought out in other experiments. Two experiments 
of this type were conducted in cooperation with Mr. Hartly W. Ridgeway 
at Bridgeton and Mr. Carroll Burtis at AUentown, respectively. 

Second Tear Inflnenoe of Sulfur. 

(1) On Succeeding Crops. 

Two cases of injury to the hay crop following potatoes to which sulfur 
had been applied were noted in 1914. No permanent injury was effected 
in either case. The plots to which sulfur was applied last year were 
seeded to a variety of crops, none of which have shown any injurious 
effects. Corn crops planted on the experimental areas on the farms of 
John Prinsen, Salem; Aaron Cuff, Salem, Walter Minch, Bridgeton; John 
Ballinger, MuUica Hill; Edward Ackerson, Lafayette; showed no effects 
whatever. At Elmer in the farm of Clifford Flitcraft, the soil received 
about two tons of lime to the acre after potatoes and was seeded to alfalfa. 
In the late fall and the following spring, the sulfured areas were faintly 
marked by a less even stand. By the end of the following summer no 
differences were detectable. Alfalfa Is probably as sensitive towar 
acidity as any of the common crops and if a satisfactory stand can be 
secured immediately after potatoes through the liberal application of 
lime, there should exist no fears of any permanent injury to the soil 
because of sulfur application. 

(2) Influence on Succeeding Potato Crop. 

The areas on which the experiments were conducted on the farms of 
Mr. John DuBois and Mr. D. Howard Jones at Freehold in 1914 were 
planted in potatoes again this year but did not receive additional applica- 
tions of sulfur. It was observed that the vines on the sulfured areas 
died about seven days earlier than the non-sulfured areas. On Mr. Jones' 
farm the rows ran at right angles to the sulfured areas and it was 
impossible to obtain data as to any injury. On the adjacent farm ol 
Mr. DuBois, however, the yields of tubers from the sulfured and unsul- 
fured areas showed a slightly larger yield on the sulfured areas. These 
same plots in 1914 showed a pronounced decrease in yield and that no 
injury was done here despite the earlier death of the vines indicates no 
injurious after effects. As pointed out last year there exists a varietal 
difference in the response to sulfur applications. With the Giants there 
results an earlier maturity, a feature which has not been observed with 
Irish Cobbler vines. The amount of scab was too smctU to merit eortini; 
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the potatoes grown this year on Mr. DuBois' farm, but there existed a 
perceptible difference in the quality of the yields from sulfured and non- 
sttlfured areas. The potatoes on the former possessed a whiter epidermis 
with an apparently finer texture. 

Data showing the second year influence of sulfur on the control of 
scab is shown by the following table of results of the experiment in 
cooperation with Mr. Jos. H. Fogg at Bridgeton, New Jersey. 

Table IV. 

The average per cent of clean potatoes for each condition is the average 
of six similar plots relative to sulfur treatment. 



Treatment 1914. 


Treatment 1915. 


Average % 
Clean. 


i Error 


Increase in % 
Clean 


Check 


Check 

Check 

300 lbs. S. per A. 

Check 

300 lbs. S. per A. 


41.278 

53.33 

61.32 

58.46 

60.89 


3.513 

2.965 

2.35 

3.225 

1.012 




300 lbs. S. per A 

aoo Ibi. iS. per A 

600 lbs. S. per A 

600 lbs. S. per A 


4 12.955 
•4 20.042 
H 17.182 
4 19.612 



These results show a pronounced second year influence from application 
of both 300 and 600 pounds of sulfur per acre in 1914. While no great 
difference exists between any of the last three conditions noted above, 
still it appears as though the second year influence of 600 pounds of 
sulfur to the acre is greater than for 300 pounds. Two successive applica- 
tions of 300 pounds of sulfur per acre appear to be more effective than 
only one of 600 pound per acre and also as good as 600 pounds per acre 
followed by 300 pounds. These results are quite indicative and have 
intimate bearing on the practical side of the problem of scab control by 
means of sulfur. Whether or not these indications are authentic will 
be determined by the sulfur-limestone experiments mentioned previously. 

IV. 

BBPOBT OF POTATO SPRAYING EXPERIMENTS FOR 1915. 

H. Clay Lint. 

Dusting and spraying experiments on Irish potatoes were flrst started 
by the Experiment Station two years ago. Since both fungus and insect 
enomies play an Important rdle as causes of injury to the potato vines, 
the experiments have been conducted cooperatively by the Departments 
of Entomology and Plant Pathology. The work was started in 1913 under 
the supervision of Mr. George W. Martin of this Department. In 1914 
the scope of the work was broadened by the addition of three experiments 
at Elmer, Robbinsville, and Freehold, respectively. These experiments 
were rim under the supervision of Mr. A. E. Cameron of the Entomology 
Department. 

Experiments similar in scope and nature to those of 1914 were planned 
and it was the privilege of the writer to supervise the work of applying 
the prescribed treatments. Thee work of taking the data on the yields 
was done by Mr. Frank Jones, one of the cooperating growers, Mr. W. H. 
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Komp of the Department of Entomology and by Messers W. S. Krout and 
W. H. Martin of the Department of Plant Pathology. Because of his 
having given attention to these experiments throughout the growing 
season, the writer has been permitted to submit this report 

Experiments this year were conducted under the conditions of the 
three distinct sections in which potato growing is carried on extensively. 
At Elmer the work was carried on in cooperation with Mr. J. Harry 
Handle, on whose farm similar work has been done in both 1913 and 1914. 
A second experimei**- was located at Mt. Holly and carried on in coopera- 
tion with Mr. John lllack. The third of this type was conducted in 
cooperation with Mr. ^.^ank P. Jones on his farm at Freehold, N. J. 

The Experiment Station has also cooperated with a number of com- 
mercial firms in this work as follows: 

(1) The Union Sulfur Co., of New York City, has donated, through 
Mr. F. H. Pough, Manager of the Research Department, the sulfur-dust 
mixtures used and furnished also the machines used in applying these 
materials. 

(2) Mr. C. D. Vreeland, manufacturing chemist of the Kil-Tone Co., of 
Newark, N. J., has furnished the "Improved Kil-Tone" used at Elmer. 

(3) Mr. F. E. Embree, Manager of the Burlington County Farmers 
Exchange, has donated Hermann's Tonicide for use in the work at Mt. 
Holly. 

(4) The Corona Chemical Company, of Milwaukee, Wis., has furnished 
the lead arsenate used in the dust mixture, and also a sufficient quantity 
for spraying the check plots and for use in combination with Bordeaux 
mixture. 

There are three possible ways in which spraying treatments might 
promote a healthy development of the plants and consequently a maximum 
yield of potatoes. 

(1) The control of insect enemies. Two insects annually cause great 
damage to the vines of potatoes if no control measures are practiced. 
The Colorado Potato Beetle {Leptinotarsa decemlineata Say.) is very 
prevalent but can be effectively controlled by the use of arsenical poisons. 
The Flea-beetle (Epitrix cucumeris Harris) is very abundant, and to date 
has been most successfully eliminated as a cause of injury by thorough 
spraying with Bordeaux mixture which acts principally as a repellent 

(2) The fungus enemies of the foliage which can be controlled by 
means of spraying are: 

(a) The Late Blight (Phytophora infeatana DeBarry). This fungus 
is very common in the potato sections of New York and New England. It 
sometimes attacks potatoes in the more northern counties of New Jersey, 
but very seldom in the large potato growing sections. With its infre- 
queney of occurrence it Is not probable that spraying would prove a 
profitable insurance against injury by this fungus. 

(b) The Early Blight (Altemaria aolani E. & M. Jones & Grout). 
This fungus seldom causes any extensive injury f^ potatoes in this State. 
A great majority of the crop is harvested before suitable conditions for 
the development of this fungus present themselves. On fhe second crop 
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];K>tatoes the Early Blight is much more common. This fungus can be 
controlled by thorough spraying with Bordeaux mixture. An experiment 
this year on the second crop potatoes shows to what extent the control 
of this fungus is a factor in increasing the yield. 

(3) Vine simulation: — The property of invigorating potato vines has 
been attributed by some writers to copper and sulfur compounds. To 
what extent transpiration is modified because of the presence of a coating 
of spray material has not been consistently demonstrated. Neither of 
these factors has been extensively tested, and to what degree they are 
operative, and under what conditions, is problematical. 

In a ten-year experiment in New York State, it was found profitable to 
spray. Some years the Increase little more than paid for the spray but 
in the long run the continued practice was found advisable. It is probable 
that conditions in New Jersey are less favorable to obtaining increased 
production than in New York, and it is probable that a satisfactory 
solution of the problem here can only be accomplished by continuing the 
work over a series of at least ten years. 

Negative results were obtained in one experiment in 1915. Two posi- 
tives and one negative were obtained imder the different climatic condi- 
tions of 1914. Obviously, the question merited repetition this year. 

Experiments at Elmer. 

The experiment here was conducted on a trapezoidal-shaped field of 
about twelve acres. The soil is a sassafras loam to sandy loam, very 
uniform in texture throughout the field and well adapted to potatoes. 
In topography the field is slightly undulating and in ordinary years 
these differences would not be objectionable. With an abundance of 
moisture this simimer these topographical differences were accentuated, 
tuber rotting and root suffocation resulting in some of the lower areas 
due to an excess of moisture. 

The field was divided into twelve plots, each twenty-four rows wide. 
The spraying treatments of Bordeaux, sulfur-lead, sulfur zinc, Kiltone and 
lead arsenate alone were arranged in six plots of series I and repeated 
in series II. Four Bordeaux plots out of twelve were used as checks on 
the uniformity of the field. The two lead arsenate plots were adjacent 
to a Bordeaux plot. 

The Bordeaux mixture used was of the 5-5-50 composition as ordinarily 
recommended, lead arsenate being added at the rate of 3 pounds of the 
powdered form to 50 gallons of Bordeaux. All liquid sprays were 
applied at the rate of 100 gallons per acre with a Watson Traction sprayer 
furnished by the Field Force Pump Company of Elmira, New York. A. 
pressure of 60 to 80 pounds per square inch was required to deliver the 
correct quantity of spray to the acre. The sprayer covers four rows at 
a time with three nozzles to a row, one above and one at each side. 

The Kil-tone (a commercial Bordeaux-lead paste) was used at the rate 
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of 10 pounds to GO gallons of water. This componnd was of an excellent 
pliysieal nature and worked up easily into a thin paste for ponrins 
through the strainer into the sprayer tank. 

For the lead arsenate plots, 3 pounds of dry arsenate powder manu- 
faetttred by the Corona Chemical Company of Milwaukee, Wis., was used 
to 50 gallons of water, the same rate at which it was used in the Bordeaux- 
lead arsenate mixture. 

Two dust mixtures were used, the one containing 16-2/3 per cent of 
Corona lead arsenate to 83-1/2 per cent of finely ground sulfur. The 
second contained the same proportion of sulfur* and zinc arsenate. Both 
mixtures were prepared for experimental purposes by the Union Sulfur 
Company. Of these two, the sulfur-lead mixture is applied much the 
easier. The latter tends to bec(Hne lumpy on standing uid is more 
eempact, thus clogging the machine sometimes. The sulfur-lead mixture 
retained its ^iginal fineness and gaye no trouble. 

Four applications of spray were made, starting on May 17th, at which 
time the plants varied from eight inches in height or less in order as 
they had been planted. The second spraying was made June first, the 
tkird June 2ith and the fourth July 2nd. Frequent rains delayed the 
application of the third spray and undoubtedly lessened any stimulating 
effects of the sulfur dust mixtures, since these were invariably washed off 
within a few days. No diseases were observed in any material quantity. 
A few scattered infections of early blight were noted about the time the 
vines started to die. (Plate V.) 

On July 18th about the time the vines had fully matured the stents 
and leaves of the vines on the Bordeaux and Kil-Tone plots were imdoubt- 
edly greener and more vigorous than those on the sulfur dust or lead 
arsenate plots. The possibility of a considerable difference in the yield 
due to spraying treatments looked very promising. All vines were com- 
pletely dead when the potatoes were dug, in the latter part of August. 
The results of the different spraying treatments are based on the dif- 
ference between the actual yield obtained to the calculated yield for the 
plot based on the data of the checks. 

With Bordeaux as the checks, the average yield was 389.12 (-f or 
— ^13.65 bushels) per acre. Data for the othier spraying treatments show 
a decreased yield of 8.60 bushels for sulfur-lead arsenate; a decreased 
yield of 1.95 bushels per acre for sulfur-zinc arsenate, an increased yield 
over Bordeaux of 5.85 bushels per acre on the Kil-tone plots; an increased 
yield of 4.62 bushels per acre on the lead arsenate plots. The experi- 
mental error of each plot is almost as much as its deviation from the 
theoretical yield and all the differences are easily Included in the error 
of 13.65 bushels of the Bordeaux average. Hence, it is obviously impos- 
sible to claim any superiority for any of the treatments used. Even 
assuming that these differences were authentic, in no case do they repre- 
sent much over 2 per cent of the total crop which is not sufficient margin 
upon which to base experimental evidence. 
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The Kxperimients at Mt. Holly In 1015. 

Spraying work representative of the condftiona for the middle section 
of the State was carried on in cooperation with Mr. John Black at his 
farm about two miles east of Mt. Holly. The experiment was located on 
a large rectangular field of about 25 acres. The soil is a loam to silt 
loam in texture, in an excellent state of tilth and well adapted for pota- 
toes. In topography the area is almost level, exceptionally even in this 
respect for so large a field. The field has been intact for over thirty 
years so that no differences in fertility were probable, because of past 
treatments. For the last seven years the crops grown have been: 

1915, Potatoes; 1914, Potatoes; 1913, Timothy and Clover; 1912, Pota- 
toes; 1911, Timothy and Clover; 1910, Wheat; 1909, Potatoes. 

This year the entire area was planted with Maine seed, variety Irish 
Cobbler as contrasted with "second crop" New Jersey seed used at Elmer. 

A very good stand was secured and the development of the vines 
throughout the early part of the growing season was very good. About 
July 1st, the yellowed appearance of the vines followed by leaf wilt, a 
condition very prevalent in this section, was first noted. It was observed 
that the vines on the two Bordeaux plots and the sulfur-zinc plot were 
not nearly so badly affected as the lead arsenate, Tonicide and sulfur- 
lead plots respectively. About one ton of 5-8-3 fertilizer per acre was used 
here. 

The plot arrangement here was the same as at Elmer except that the 
series could not be repeated. The plots were 32 rows wide and over 
three acres in area. The liquid sprays were applied here with an *'Iron 
Age" traction sprayer furnished for the work by the Bateman Manu- 
facturing Company, of Grenloch, New Jersey. The dusts used and the 
machine for applying them were identical with the one used at Elmer. 
Hermann's Tonicide, a commercial Bordeaux lead arsenate paste, was 
tested here instead of Kil-Tone as at Elmer. 



Table V. 
Schedule of Spraying. 



r-TTL 

Plot 
No. 


Treatment. 


First Spray. 


Second Spray. 


Third Spray. 


Fourth Spray 


t 


SiilfiiT-^ead. , 


5/26 
5/20 
6.27 
6/19 
6/20 
6/26 


6/9 
6/8 
6/9 
6/8 
6/8 
6/9 


6/22 
6/21 
6/23 
6/21 
6/21 
6/22 


6/30 


2 


T^rflAfuiY. 


6/29 


3 


Sulf UF^zilML 


6/30 


4 


Ton'cide 


6/29 


5 
6 


Lead arsenate 

Bordeaux 


6/29 
6/30 



The row lengths here were about 1700 feet and it was planned to divide 
the field in half, perpendicular to the row length, and by harvesting sepa- 
rately, thereby duplicate the experiment. At digging time this was 
found impraeticable so that we have but one plot of each treatment, 
dxcept tar Bordeaux, with two plots which served as a check on the uni- 
jMQi^ •f the ftel4^ In hwrvosting tho plots, however^ the data on the 
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several rows were taken in groups and from the variation in the yields of 
these various rows of the plot, it was possible to compute the probable 
error of the total yield which represents the average of the varying condi- 
tions within the plot. 
The following table will show the yields of potatoes in bushels per acre : 

Table VL 



Plot 
No. 


Treatment. 


First. 


Seconds. 


Total. 


; — 

Probable 
error ± 


1 


Sul'^ur-lead 


238.68 

273.85 

261.51 

220.0 

209.95 

242.86 


34.88 
32.16 
34.45 
34.62 
38.65 
27.75 


273.56 
306.01 
295.96 
254.62 
248.60 
270.61 


5.13 


2 


Bordeaux. 


3.52 


3 


Sul ur-'-'inc. 


3.64 


4 


Tonicide 


3.208 


5 


Lead arsenate 


2.555 


6 


Bordeaux. 


4.66 



The proper interpretation of the above data is rendered difllcult because 
of the whole scheme not having been repeated and on account of having 
but two Bordeaux checks on the uniformity of the field. Calculating the 
theoretical yields, however, for the plots on the basis of these checks we 
obtain these results as shown in the following table. 



Table Vn. 



Plot 
No. 


Treatment. 


Calculated 
Yield. 


Actual 
Yield. 


Difference 


1 


Sul ur-lead 


314.86 
306.01 
297.16 
288.31 
279.46 
270.61 


273.56 
306.01 
295.97 
254.63 
248.60 
270.61 


-41.30 


2 


Bordeaux, 




3 


Sul ur-zinc 


- 1.19 


4 


Tonicide. 


-33.68 


5 


Lead arsenate.. 


—31.26 


6 


Bordeaux 





Apparently sulfur-zinc has given as good results as Bordeaux itself to 
within experimental error. That there should be any material difference 
in the properties of sulfur-lead and sulfur-zinc to account for the differ- 
ence of minus 40 bushels between them seems improbable. This dif- 
ference is more probably due to the fact that the first and third sprays 
on plot 1 were applied in the late afternoon of a day followed by a rain 
in the night, probably washing off the greater part of the materiaL 
The sulfur-zinc plots on each occasion were sprayed the following day 
and were not so washed off. In the light of this fact and the improbabil- 
ity of any real difference in the activity of the two dusts we are inclined 
to believe that had all conditions been the same these two plots would 
here have shown up equally well. If then, sulfur-zinc proved to be as 
good as Bordeaux to within experimental error, we can claim no superi- 
ority for the Bordeaux over sulfur-lead. 

Tn considering the data for the Tonicide and lead arsenate plots which 
lie between the two Bordeaux plots, the evidence of an increased yield 
due to Bordeaux spraying is more apparent. That an Inferior yield 
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should result on these plots is in correlation with the appearance of the 
Tines. The actual difference between lead arsenate and Tonicide is within 
the experimental error of the plots, so that no claim of superiority of 
Tonicide over lead arsenate is valid. From the data, Bordeaux may have 
increased the yield of potatoes over Tonicide 33.68 bushels per acre and 
over lead arsenate by 31.26 bushels per acre. These figures must be 
discounted, however, by the fact that the treatments were not repeated 
and also by the fact that the two Bordeaux plots themselves differed by 
35.40 bushels per acre, a figure larger than the difference between the 
actual yield for the plots in question and the calculated Bordeaux yield 
for those plots. 

This experiment alone of the three of this type conducted this year 
indicates the possibility of any superiority of Bordeaux lead over a 
straight arsenical spray. Any superiority of Bordeaux over the sulfur 
dusts is doubtful, and to what extent we shall claim benefit over lead 
arsenate is a matter of interpretation of the data. Roughly speaking, 
the Increase approximated 30 bushels per acre. 

The Experiment at Freehold in 10X5. 

The potato spraying work at Freehold was conducted on an irregularly 
shaped field of about 17 acres on the farm of Frank P. Jones. The same 
area was used for the spraying experiment of 1914 at this place. The 
field was sub-divided into two series of six plots each the arrangement 
of the twelve plots being as follows: 

Plot 1 Bordeaux Plot 7 Bordeaux 

Plot 2 Check Plot 8 Check 

Plot 3 Sulfur-zinc Plot 9 Sulfur-zinc 

Plot 4 Check Plot 10 Check 

Plot 5 Sulfur-lead Plot 11 Sulfur-lead 

Plot 6 Check Plot 12 Check 

The liquid spray, in this case Bordeaux-lead only, was applied at the 
rate of 100 gallons per acre of 5-5-50 in composition. Three pounds of 
Corona powdered arsenate of lead were added per 50 gallons of Bordeaux. 
The applications were made with an "Iron Age" traction sprayer donated 
for the work by the Bateman Manufacturing Company. The sulfur-zinc 
and sulfur-lead dusts used here were of the same composition (5-1) as 
used elsewhere. The applications were likewise made with the same 
type of dusting machine as in the other experiments. 

The potatoes grown here were of the American Giant variety as con- 
trasted with the Irish Cobblers on the other two experiments. Only 
three applications of Bordeaux, and the sulfur dusts could be made 
here since the vines so completely covered the rows as to render the 
mechanical injury to the vines more destructive than could be offset by 
the spraying. 
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The check plots in this experiment were sprayed with a mixture of lime 
and Paris green at the rate of about two pounds of Paris green to the 
acre. This, material was applied with a Leggett duster with two nozzles 
per row. Mr. Jones dusted the check plots but twice, all that he con- 
sidered necessary to effectively control the Colorado potato beetle. Since 
Paris green dusting is the most popular means of control among the potato 
growers of that section, the experiment resolves itself into a comparison 
of the Bordeaux and sulfur dusts with the common practice. 

A faint difference was to be observed in the Bordeaux plots during the 
last stages of the death of the vines. The leaves had died on all plots 
and a convenient wind blew all the leaves off the st^ms revealing the 
heretofore obscured fact of the stems being greener on the Bordeaux 
plots. In no event was this difference nearly so well marked as at Elmer 
or Mt Holly. 

The results of the experiment are given in the following table. 



Table VOL 



Plot 
No. 



1 
2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



-■ ■- " 



Bordeaux. 

Paris creen 

Suliur-sino 

Paris green 

Sulfur lead 

Paris green 

Bordeaux 

Paris green. 

Sulfur-asinc 

Paris geen 

Suliur lead 

Paris green 



Area in 
aorea 



1.1413 

1.3688 

1.268 

1.194 

1.056 

1.871 

1.731 

1.596 

1.458 

1.322 

1.185 

1.0476' 



Total Yield. 



202 bbl. 

179 

180 

186 

180 

290 

270 

252 

220 

190 

168 

154 



BbL per A. 

142.9 

130.8 

141.9 

156.75 

170.6 

154.95 

166.96 

167.98 

161.0 

143.70 

141.80 

147.0 



Bu. per A. 

393.00 
369.06 
390.60 
428.60 
469.00 
426.10 
428.84 
434.60 
415.50 
395.00 
390.00 
404.00 



By neither method of interpreting the above figures, can the writer 
find any legitimate difference between the yields from any of the plots 
due to spraying treatments. In the whole scheme Plot 5 with a yield 
of 469 bushels per acre between the closely agreeing checks of 428.50 
and 426.10 seem to make a positive indication. Such a result is not sub- 
stantiated in Plot 11, the duplicate of the above. In fact quite the 
reverse is true. Comparing the yields for the treated plots with the 
theoretical yield for such plots based on the adjacent checks shows a 
substantial increase for Bordeaux on Plot 1 and sulfur-lead on Plot 5. 
But there was a check on but one side of Plot 1, and Plot 6 parallels 
Plot 5 for only a little over half the length of Plot 6 as indicated by the 
comparative areas. Discounting these theoretical yields as partially 
inaccurate on these accounts and also by the fact that such phenomena, 
fail of repetition on their corresponding duplicates, the results are in no 
way positive. 

The mathematical averages of the plots of like treatment are all alike 
within experimental error as shown by the following table. 
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TaUe K. 



Plot 

No. 

~2 

4 

6 

8 

10 

12 

Total. 

1 
7 

TotaL 

3 

TetaL 

5 
11 

Total. 



Treatment 



Paris green. 
Paris green. 
Paris green. 
Paris green. 
Paris green. 
Paris green. 



Bordeaux. 



Sulfur-sine 
Sutfup-sino. 



Su]fur>lead. 
Sulfur-lead. 



Bu. per A. 



359.96 
428.60 
426.10 
434.60 
396.00 
404.00 

2448.06 

393.00 
428.84 

821.84 

390.60 
416.60 

806.00 

469.00 
390.00 

869.00 



Average 

number DU. 

per A. 



408.00 



410.92 



403.00 



429.60 



Error of 
average 



±7.83 



±12.10 



±8.42 



±26.62 



These results coincide very well with those obtained by Mr. Cameron on 
this area in 1914. A number of factors have been suggested as possible 
causes for this failure to show material difference in yields due to the 
spraying treatments. 

(1) Soil Condition. The sN>il management here has been in accord- 
ance with the best practices. Exceptionally fertile naturally, the field 
has consistently received heavy applications of fertilizer. Each year an 
abundant cover crop has been turned under as well as application of 
manure not Infrequently made. The yield of potatoes itself tells, undoubt- 
edly, of a high state of fertility and also a uniformity thereof. The 
explanation that all this might suggest is that the fertility of the field 
is such as to permit that maximum of production beyond which further 
stimulation is very difficult. 

(2) Spraying. The Giant vines grow very rapidly and will easily make 
so dense a growth as to obscure the rows within five or six weeks after 
the plants appear through the soil. After this condition is reached, it is 
highly probable that injury to the vines would more than offset the benefit 
of spraying. This rapid growth of the vines gives but about five weeks 
within which to make four applications of spray. After the last spraying 
which can be done about July 1st, the plants continue to grow from four 
to five weeks before they start to die. Growth and rains will soon leave 
a great proportion of the foliage uncovered, thus making conditions on 
all plots very much alike at this most important stage of their develop- 
ment. That this condition exists may serve to partially explain why 
it is apparently impossible to obtain differences here. 

(3) Variety. Other experiments in which Bordeaux spraying has 
resulted in an increased yield have been on the Irish Cobbler, anl 
T«ri«tal deferences tn the vines may play an important rMe. 
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The Experiment at Jamesburg. 

In addition to the foregoing experiments another was located at the 
farm of Mr. H. Cortney Brown lying about one mile west of Jameshurg. 
This experiment was designed to test out the stimulating influence of 
copper compounds as they exist in Bordeaux mixture. 

A small area of about five acres was divided into eight plots of six- 
teen rows in width. Plots 1-3-5-7 were sprayed with lead arsenate alone 
and the alternate plots 2-4-6-8 were sprayed with Bordeaux-lead. The 
spray machine here could not be adjusted to deliver more than 75 gallons 
of liquid per acre and in order to have the same amount of materials per 
acre on all the spraying experiments it was necessary to use 6 pounds of 
dry lead arsenate powder per 75 gallons instead of 100 gallons as used 
elsewhere. Likewise, the 10 pounds of lime and copper sulfate were 
applied in 75 gallons of water instead of 100. From one viewpoint it 
was unfair to compare this experiment with others since the Bordeaux 
was obviously more concentrated. On the other hand, the same amount 
of copper per acre was applied in all cases. 

This area is fairly uniform in the texture of soil and fn topography. It 
varies from a loam to silt loam in texture but well adapted to potatoes 
upon proper cultivation. The experiment would preferably have been 
run on Irish Cobblers, rather than the State of Maine variety as was 
actually done. Probably due to too liberal rainfall the vines here flattened 
out early, covering the middles between the rows so that it was impracti- 
cal to spray more than three times. 

No differences were noted on the vines on the various plots during the 
growing season and no consistent perceptible differences in the order of 
dying. That no real difference exists in the yields of the various plots 
is shown in the following table. 

Table X. 



Plot 
No. 


1 
Treatment. 


Actual yield 
in bu. per A. 


Calculated yield 
for Bordeaux. 


Difference 


1 


Tjead arsenate 


262.50 
259.25 
284.40 
257.36 
255.38 
265.80 
261.41 
250.21 


273.45 
264.89 
258.39 




2 


Bordeaux-lead 


— 14 20 


3 


Lead arsenate 




4 


Bordeaux-lead 


- 7 53 


5 


Lead arsenate 


^' i 


6 


Bordeaux-lead 


+ 7.41 


7 


Tjead arsenate 




8 


Bordeaux-lead 





Obviously these results show a minus difference which would be easily 
within experimental error so that no indicative results can be attributed 
to this experiment. 



The Experiment on "Second Crop" Potatoes at Elmer. 1915. 

A very common practice in South Jersey is to grow a second crop of 
potatoes on the same area utilized for growing early potatoes. Ordinarily, 
the liri^t crop will have been duf and the soil prepared so that the second 
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crop can be planted from the 25th of July up until as late as September 
first. This year, however, the first crop in many cases was dug too 
late, because of low prices, to permit this practice. In general, however, 
any late-planted early variety of potatoes is called "Second Cropper" 
whether the first crop field or another is used. Some growers will secure 
northern stock for growing the second crop potatoes and then use this 
second crop for early seed the following spring. Others, as was the case 
with the grower with whom we cooperated, put a part of their own 
second crop seed in cold storage until the following summer to be used 
for late seed again. Which of these two methods produces the more 
vigorous seed, or is more free from disease, has not been sufficiently 
studied. 

In order to test the value of the different spraying and dusting mixtures 
on second crop potatoes, the following experiment was conducted in 
cooperation with Mr. J. Harry Kandle at Elmer, N. J. The same field 
which was used for growing the first crop could not be used. A field of 
twelve acres of a similar type of soil, but much better adapted for experi- 
mental purposes, from the standpoint of topography, was used. 

The area was divided into fourteen plots of approximately the same 
size. These plots were twenty rows wide and arranged in the following 
order: 



Plot 1 Bordeaux mixture. 
Plot 2 Sulfur-lead arsenate. 
Plot 3 Lead arsenate. 
Plot 4 Bordeaux mixture. 
Plot 5 Sulfur-zinc arsenate. 
Plot 6 Lead arsenate. 
Plot 7 Bordeaux mixture. 



Plot 8 SulfurJead arsenate 
Plot 9 Lead arsenate. 
Plot 10 Bordeaux mixture. 
Plot 11 Sulfur-zinc arsenate. 
Plot 12 Lead arsenate. 
Plot 13 Bordeaux mixture. 
Plot 14 Sulfur-lead arsenate. 



The rates of application and the mixtures used were identical with 
those used on the first crop experiment conducted on this farm. The 
entire field with the exception of nine rows was planted with second 
crop Irish Cobbler stock, grown by Mr. Kandle in 1914, and kept in 
cold storage until July of 1915. Weather conditions and other work 
interfered so that the field was planted on three different dates, about 
July 27th, August 4th, and August 10th, respectively. These dates are 
only approximately correct, since no accurate record was taken. The fact 
of these differences in planting dates is probably of less consequence 
than it would have been for early potatoes. The vines all grew to a 
normal maturity before frost and, as a whole, the growing period for 
each planting was very similar to that of any other of the plantings. 
Reference to the data shows a striking uniformity in the duplicate series 
regardless of this factor, thus bearing out the probability of its minor 
importance. 

At the time of the first spraying on August 23rd, the heights of the 
vines were 10 to 12 inches, 8 to 10 inches, and 3 to 6 inches respectively, 
(or thQ diff^r^ut plantiuf^s. By the time of the second spraying on 
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September 8th, these differences in height were not noted, although the 
vines of the first planting were probably slightly wider in the rows. 

On September 24th, when the third and last applications were made* 
no differenoes in the development were observed. The vines died in 
the same order as planted and on October 16th those of the first plant- 
ing were dead, the second almost so, and the third planting had started 
to die. 

During the first ten days of August, great numbers of adult Colorado 
potato beetles from an adjacent first crop field invaded Plot 1 and a part 
of Plot 2, clipping many of the young plants off even with the soil. The 
plants were heavily dusted with lead arsenate and the beetles killed. 
The plants soon recovered and apparently were as far advanced as the 
other vines at the time of the second spraying. Reference to the table 
of yields will show, however, that these plots gave a yield very much, 
lower than the rest of the field. These plots were disregarded in calcu- 
lating the results of the experiment. 

The potatoes were dug during the first week of November and the 
yields of the different plots are shown in the following table: 



Table XL 
Showing Yields of Plots in '^Second Crop" Spraying 

Experiment at Elmer. 



Plot 

No 


Treatment 


Bas. per A. 


Bu. per A. 


1 


Bordeaux 


185.42 
318.62 
394.99 
473.45 
367.31 
338.28 
463.58 
366.78 
381.10 
417.47 
365.92 
393.73 
450.16 
361.65 


115.89 


2 


Sulfur-lead 


199.13 


3 


Lead arsenate 


246.86 


4 


Bnrd Aaii-x- ..,,..., 


295.92 


5 


SuWur-jHnc- r 


229.57 


6 


Lead arsenate 


215.85 


7 


Bordeaux. 


889.73 


8 


Sulfur-lead 


228.71 


9 


Lead arsenate * 


238.19 


10 


BprH^IAUX , . 


260.37 


11 


Fti|If^ir.^inc .... ... 


228.70 


12 


Lead arsenate. 


246.10 


13 


BnrdeAiix 


281.35 


14 


Sulfur-lead 


226.02 



The above arrangement of the plots permits of two methods of calcu- 
lating the results. Using the lead arsenate plots as checks amd calculating 
the corrected yield for the intervening treated plots, we find an average 
increase in the yield of 44.5^7.475 bushels per acre due to Bordeaux 
spraying. Sulfur-lead arsenate and sulfur-zinc arsenate show an average 
decrease of 13.68 and 5.68 bushels per acre, respectively. 

Making the calculated yields for the plots on the basis of the Bordeaux 
plots as checks, we find an increased yield of 47.02 bushels per acre over 
lead-arsenate, 57.29 bushels per acre over sulfur-lead and 51.47 bushels 
per acre over sulfur-zinc. 

By still another method of analyzing these data, that of the mathematt- 
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cal averages we find the average yield on the irtots of the various treat- 
ments to he: 

Lead arsenate = 236.75 hu. per A. 
Bordeaux mixture = 281.84 bu. per A. 
Sulfur-zinc = 229.-13 bu. per A. 
Sulfur-lead = 227.36 bu. per A. 

By this method is shown an Increase of 45.09 bushels .per acre due to 
Bordeaux spraying with 7.62 and 9.39 bushels' per acre decrease for sul- 
fur-zinc and sulfur-lead respectively. 

Obviously, these three methods of analyzing the data show the same 
result of an average increase of about 45 bushels per acre for Bordeaux 
over lead arsenate. From the economic standpoint we may calculate the 
net profit. These potatoes sold in the field for $1.12 per bushel, which 
would give a gross increase of $50.40 per acre. The cost of making 
three applications of Bordeaux here amounts to $8.25 per acre which 
would leave a net profit of $42.15 per acre. About one dollar per acre 
might then be legitimately deducted for the cost of picking up the 
increased yield. No other extra work was involved since farmers bought 
these potatoes in the field and hauled them away themselves. 

A number of factors were operative under the conditions for the seoond 
crop experiment which were not for the first crop, and these may serve 
to explain why such pronounced results were obtained in this case, and 
not in the former. 

(1) Weather conditions. With our incomplete knowledge of the influ- 
ence of climatic conditions on the effectiveness of spraying mixtures, we 
do not know to what extent they are operative. Obviously, there are 
great differences between a spraying season of May from 17th to July 
2nd and August from 23rd to September 24th. 

(2) Vine stimulation. This may have intimate correlation with cli- 
matic conditions and may have been more pronounced. Prolonged 
growth on the Bordeaux plots was, however, no more marked on the 
second crop than on the first crop where no infiuence was noted. 

(3) Fungus enemies. The second crop potatoes were badly infected 
with Early Blight. Even before the first spraying was done there were 
many infected leaves throughout the field. The Bordeaux mixture very 
effectively controlled this disease and no doubt the major part of the 
increased production is attributable to this cause. The sulfur dusts 
appeared to control this disease to a certain extent but not effectively. 

No insect enemies were operative upon the vines of this second crop 
and since lead arsenate is admittedly not especially fungicidal, the 
action of Bordeaux alone as a stimulant and fungicide seems well defined. 

To what extend the Early Blight has been a factor can only be deter- 
mined by a repetition of this experiment over a series of years during 
some of which it may not be a factor. 
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Summary of Spraying Work in 1915. 

(1) In one of the spraying experiments on early crop potatoes there 
"▼as an increase in the yield due to Bordeaux spraying. 

(2) From a consideration of the results of three years' experiments, 
it appears that the climatic conditions may play an important rdle in 
deciding to what extent the benefits from Bordeaux spraying will be 
realized. Whether or not such practice proves profitable commercially, 
will probably be decided only through a repetition of these experiments 
for a series of years. 

(3) Sulfur dust mixtures have given good indications but their 
effectiveness as compared with Bordeaux has not been clearly established 
through these experiments. 

(4) The state of cultivation and the fertility of the field apparently 
have intimate relation to the benefit to be derived from spraying. 

(6) It appears probable that different varieties of potatoes respond 
differently to spraying treatments. 

(6) Bordeaux mixture has given the best control of the flea beetles 
of any of the mixtures applied this year. 

(7) Bordeaux, both home-made and commercial preparations, prolongs 
the life of the vines, but the expected increase ,in yield from such treat- 
ment has not resulted consistently. 

(8) Bordeaux spraying in an experiment on second crop potatoes gave 
an average increase of about 45 bushels per acre. The net profit realized 
was 141.15 per acre. 

(9) Early Blight was very prevalent in the plots- of the second crop 
experiment and it is probable that the control of this fungus may 
account for much of the increase in yield due to Bordeaux spraying. 



P^G. 1.— Apple blotch. 



Fio. 2.— Black Rot of the grape. 



Fio. 3. — Hollrbock Rust 



Pie. 4. — Brown Hot of the peach causing a die-hack of 
the twigs. 



. 5. — Brown Blotch on the Kietterpear; sprayed and unsprayed Iruit. 



Flo. 6, — Brown Blotch of the Le Conte pear. 
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Report of the Department of Plant 

Patholog^y 

Mei^viIvIvE Thurston Cook 



ORQANIZATION 

The organization of the department is practically the same as 
last year. Mr. W. H. Martin, B.A., of the University of Maine, 
and Mr. W. S. Krout, M.S., of the Ohio State University, con- 
tinue as assistants in both the Experiment Station and the Col- 
lege. The Union Sulphur Company Fellowship, which Dr. H. 
Clay Lint has held for the last three years, terminated October 
I. Mr. G. W. Martin, M.S., former assistant in the department, 
spent one month during the summer working on the brown blotch 
of the pear. This problem is unfinished, tnd will require at least 
one more season's work. Mr. C. M. Haenseler, M.S., of the Uni- 
versity of Tennessee, has been appointed to the fellowship estab- 
lished by the New Jersey Zinc Company for the study of "Fungi 
Injurious to Paints." Mr. C. A. Schwarze, M.A., of Colum- 
bia University, continues with us as Assistant State Plant Pa- 
thologist, and Mr. Edgar L. Dickerson, B.S., of Rutgers Col- 
lege, was employed as special Assistant State Plant Patholo- 
gist during July and August to assist in the nursery inspection 
work. Mr. Ralph B. Lott, of Greenwich, New Jersey, was em- 
ployed as Special Inspector during November and December of 
1915 and March, April and May of 1916. 

II 

CLIMATIC CONDITIONS 

There was more rainfall during the spring and summer than 
usual. This resulted in a large number of fungus diseases of 
cultivated crops and a number of calls for personal visits to 
farms, which it was impossible to meet. The correspondence 
during the spring and summer was heavier than for the cor- 
responding period for the past four years. During the fall the 
correspondence was lighter than for the corresponding period 
of the past four years. It is unfortunate that we are unable to 
meet this demand for personal visits to farms and that we are 
unable to conduct demonstrations in control of plant diseases. 
36 EX (561) 
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III 

COOPERATION 

Experiments for the control of the common potato scab with 
sulfur were conducted by Dr. H. Clay Lint on the farms of 
Mr. Walter Minch, Bridgeton; Mr. M. F. Riley, Elmer; Mr. 
W. J. MacFarland, Burlington; Mr. Earl Dilatush, Robbins- 
ville, and Mr. J. C. Burtis, Allentown. The results of this work 
are appended to this report (page 6i8). 

Experiments for the control of foliage diseases of the potato 
by the use of dust (lead arsenate and sulfur) and Bordeaux 
mixture were conducted by Dr. H. Clay Lint on the f^rms of Mr. 
Edward Winsor, Farmingdale; Mr. John Black, Mt Holly; 
Mr. H. Courtney Brown, Jamesburg, and Mr. J. Harry Kandle, 
Elmer. 

Experiments for the control of the diseases of celery were 
conducted by Mr. W. S. Krout on the farm of Mr. Tunis 
Drenth, of Oradell, New Jersey. The results of this work are 
appended to this report (page 584). 

Experiments on the control of the diseases of tomatoes 
were conducted by Mr. W. H. Martin on the farm of Miss 
Jennie Waddington, at Salem, New Jersey; the New Jersey 
Agricultural Experiment Station, the Truck Disease Labora- 
tory of the United States Bureau of Plant Industry and the H. 
J. Heinz Company, cooperating. The results of this work are 
appended to this report (page 575). 

IV 
OTHER WORK 

In addition to the cooperative work, Dr. Lint and the writer 
have continued their studies on the influence of diseased seed 
potatoes on the crop, using seed furnished by the United States 
Bureau of Plant Industry, the Department of Plant Pathology 
of the Maine Agricultural Experiment Station, the Department 
of Plant Pathology of the Vermont Agricultural Experiment 
Station and seed sent in by growers for examination. 

Dr. Henry Clay Lint has made studies on Rhizoctonia. 

Mr. W. H. Martin has made studies on the effect of Bor- 
deaux mixture on transpiration, using potted plants of economic 
importance and abscised leaves. Mr. Martin has also cooperated 
with Dr. J. W. Shive, plant physiologist of this Station, in studies 
on transpiration. Mr. Martin and Mr. Schwarze have made 
studies on sclerotial fungi destructive to ornamental plants. This 
work is incomplete, but will probably be ready for publication in 
the near future. 
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Mr. W. S. Krout has made studies on the diseases of egg- 
plants and comparative studies on bacterial nodules of alfalfa, 
nematode galls on alfalfa and other plants. Mr. F. P. Schlat- 
ter, B.S., fellow in the Department of Botany, has been mak- 
ing special studies on the distinctive characters and relative im- 
portance of the fungus diseases of the cranberry and related . 
plants. 

During the spring seed from cabbage, known as "Wiscon- 
sin—Hollander No. 8," was received from the Department of 
Plant Pathology of the Wisconsin Agricultural Experiment Sta- 
tion, where it had been developed and proved resistant to cab- 
bage "yellows.'' This seed was distributed to several of our 
growers with request that it be grown and reports made to this 
department. For various reasons only one grower gave a re- 
port, and his farm was afterwards visited by the writer. 

The seed had been planted on soil on which cabbage had 
proved a failure in past years, and ordinary cabbage planted 
on either side of the plot. The "Wisconsin-Hollander No. 8" 
gave an almost perfect stand, while nearly all the plants of the 
ordinary cabbage were dead, and the few living plants were 
worthless. An examination of the ordinary cabbage showed an 
abundance of "black rot" and "Rhizoctonia.'* 

The writer and Mr. Schwarze have been working for the 
past four years on an illustrated pubHcation on "Parasitic Fungi 
of New Jersey." This has been carried on as a side study, 
purely incidental to the regular work, and was originally started 
as an aid in the keeping of accurate data. The first install- 
ment of this work is now ready, and will be published in the 
near future. 



PLANS FOR 1916-17 

The following lines of work are proposed for the coming year : 

Studies on the influence of disease on seed potatoes by Dr. Mel. T. Cook 
and Mr. C. M. Haenseler. 

Studies on crown gall by Dr. Cook. 

Studies on crown gall and legume galls by Dr. Cook and Mr. W. H. Martin. 

Sclerotial diseases by Mr. Martin and C. A. Schwarze. 

Studies on mosaic diseases by Mr. Martin. 

Studies on club root and nematode galls by Mr. W. S. Krout. 

Studies on the diseases of celery by Mr. Krout. 

Studies on the influence of fungi on paints by Mr. C. M. Haenseler. 

Studies on the diseases of greenhouse plants by Mr. Haenseler. 

Studies on the influence of soil sterilization on seeds and seedlings by Mr. 
John Monteith. 

Studies on varieties of beans resistant to anthracnose by Mr. E. J. Owen. 

Studies on the brown blotch of the pear by Mr. G. W. Martin. 
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VI 
NURSERY INSPECTION 

The nursery inspection work under the State Department of 
Agriculture has been carried on in accordance with the State 
law. The cooperation on the part of the nurserymen is very 
encouraging. The shipments of nursery stock into the State 
have been inspected as thoroughly as circumstances permitted. 
Probably the most irtiportant development in this work has been 
the discovery of the blister rust of the white pine in the State. 
This disease was first discovered in the State in 191 1 by the 
State forester, Mr. Alfred Gaskill, and the planting voluntarily 
destroyed by the owners. Since that time the writer has found 
small infections in three nurseries, and in every case the stock 
was destroyed. During the past spring Mr. Ralph B. Lott made 
an inspection of the nurseries carrying white and other 5-leaved 
pine stock, but failed to find the disease. Later in the season 
the Forest Pathology Laboratory cooperated with the State De- 
partment of Agriculture by sending Mr. Paul V. Siggers into 
the State to make special inspections. Mr. Siggers received spe- 
cial training for this work, and his inspections were exceptionally 
thorough. In one place he found 48 diseased trees in a planting 
of 1,650. This planting had been inspected by us, but not within 
the past two years, owing to the owner not wanting a certificate. 
The trees were shipped to New Jersey from New York, but 
probably came originally from Europe, and practically the en- 
tire shipment is intact. All the diseased trees were destroyed. 
On a neighboring private estate 12 trees from the same shipment 
were found to be diseased, and were destroyed. In one nursery 
one diseased tree was found in a planting of 200 ; these had been 
shipped from Germany several years ago. In another nursery 
15 diseased trees were found in a planting of 1,400 trees re- 
ceived from France. In another nursery some 15 or 16 thousand 
black currants were found to be infected, and the foliage burned. 

This is a European disease, which is very destructive to the 
white and other 5-Ieaved pines. It was introduced into this 
country in 1909, but did not gain much headway until I9i5> 
when it spread rapidly throughout some of the New England 
States and New York. It has also been found in some other 
States. The fungus has its alternating stage on members of 
the genus Ribes (currants and gooseberries). A full discus- 
sion of this disease will be found in Farmers' Bulletin 742, of 
the United States Department of Agriculture. 
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VII 
EPIDEMICS 



Several plant diseases were sufficiently severe to be classed as 
epidemics. They were: 

"Peach yellows" and "little peach," which were much more severe than for 
many years past. Severe outbreaks occurred in well-kept, apparently healthy, 
orchards. 

The "mosaic" of the tomato was exceptionally severe and, undoubtedly, 
a great factor in reducing the yield. 

The "mosaic" of pepper was very severe, but its importance is not recog- 
nized by many growers. 

The "mosaic," "leaf roll" and "Rhizoctonia" of the potato were the cause 
of heavy losses. 

The "early blight" of the celery was the cause of heavy losses in the 
celery-growing localities. 

The "fire blight" of the apple and pear was epidemic, but not so severe 
as in 1915. 

Shade Trees 

In addition to these epidemics we have received a great many 

complaints concerning shade trees, the leaves wilting or falling 

and, in some cases, the trees dying. In some few cases we found 

fungi or other causes of the troubles, but in most cases failed 

to find any organism that would account for the condition. The 

question was the subject of several communications with State 

Forester Alfred Gaskill. It is our opinion that the condition was, 

in most cases, due to physiological factors, lack of water or 

food. Many shade trees are so placed that they suffer from 

lack of both water and food even though there may be a heavy 

rainfall. 

Fume Injuries 

We also had several complaints concerning injuries to vege- 
tation, which are evidently due to fumes from brick kilns and 
manufacturing establishments. These injuries were always as- 
sociated with rainfall, which, no doubt, carried the injurious 
gases downward. 

VIM 
PUBLICATIONS 

The following publications have been issued since our last re- 
port: 

Circular 50, "Common Diseases of Beans," by Mel. T. Cook. 

Circular 51, "Diseases of Grains and Forage Crops," by Mel. T. Cook 
and J. P. Helyar. 

Circular 52, "Common Diseases of the Pear," by G. W. Martin. 

Circular 53, "Potato Diseases in New Jersey," by Mel. T. Cook and H. 
Clay Lint. 
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Circular 55, "Common Diseases of the Grape," by Mel. T. Cook. 

Bulletin 291, "The Influence of the Tannin Content of the Host Plant on 
Endothia Parasitica and Related Hosts/' by Mel. T. Cook and Guy West 
Wilson. 

"Two Interesting Diseases of Greenhouse Tomatoes," by Mel. T. Cook 
and C. A. Schwarze, in Phytopathology, v. 6, p. 364-366, August, 1915. 

IX 
NEEDS 

In my discussion of the needs of the department, I must re- 
peat my statement of last year, that the demands of the farmer 
for personal inspection of growing crops and the heavy corres- 
pondence necessitates the employing of an associate plant pa- 
thologist. There is also a very great need for a thoroughly 
trained man to direct demonstration work. The necessity for 
a specially trained man to direct such work will be appreciated 
when we take into consideration the fact that many radically 
different diseases requiring different treatments go under the 
same common name among the laity, and that some diseases that 
cannot be controlled by spraying are likely to appear and confuse 
and discourage the grower. Furthermore, demonstration work 
in the control of plant diseases should be followed closely enough 
to secure accurate data. Since the results vary from year to year 
in accordance with climatic and other factors, an experimental 
element is necessarily introduced. 

The potato growing industry is of very great importance, and 
should have the undivided attention of one man. This problem 
involves seed culture, spraying, etc. The most important factor 
in this problem is that of disease. The seed carries diseases, 
some of which cannot be eradicated by treatment, necessitating 
a long period of experimental work with both northern and home- 
grown seed. This involves cooperation with the United States 
Bureau of Plant Industry and the experiment stations of several 
northern States. 

The "mosaic*' disease of the tomato and pepper is the cause of 
heavy losses, and should receive a great deal of attention. Other 
diseases of the tomato, such as Fusarium wilt, are very threaten- 
ing, and should receive special attention. The spraying of toma- 
toes and potatoes needs to be thoroughly tested in different parts 
of the States. The conditions in this State are so varied that 
results in one part are not necessarily an index of the results in 
other parts. 

Other diseases that should be investigated are the wilt diseases 
of the eggplant, wilt and blight diseases of melons and cucum- 
bers, root and leaf diseases of alfalfa and other legumes, dis- 
eases of shade trees and diseases of ornamentals. 
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Tho Herbarium 



Unfortunately our herbarium has been neglected for several 
years. The mounted plants should be gone over carefully and 
put in place. Several hundred unmounted plants should be 
mounted and properly distributed so that they can be used. 



MOST COMMON DISEASE OF THE YEAR 

The following is a list of the diseases collected by members of 
the staff of this and other departments and sent in by the 
growers : 

Alfalfa 

L£AP Spot (Pseudopegish medicaginis (Lib.) Sacc. This disease has been about the 
same this year as in past years. It is no doubt the cause of much heavier losses than 
is appreciated by most growers. 

White Spot (Cause undetermined). Prevalent but not causing a falling of the leaves. 
We also find a similar spotting on the clovers. 

LSAF Spots {Pleospora sp. and Cercospora medicaginis E. & E. and Stagnospora car- 
pathica Baueml.). Occasional. 

Several undetermined leaf spots which may have been incipient stages of some of 
the above, or due to some other causes, were sent in from time to time. There was also 
a very severe yellowing or blighting of certain fields throughout the State. This was 
apparently associated with soil conditions. 

Root Gall {Nematodes). This trouble was found in a few places, but we are unable 
to say just how widely distributed or how injurious. 

Root Rots (Thielavia basicola (B. & Br.) Zopf. Rhizoctonia. These rots have been 
found in a few places, but we are unable to say just how widely distributed or how 
injurious. 

Note. — The diseases of the alfalfa promises to increase in importance. The problem 
involves the selection of varieties, cultural methods and the study of the diseases. It 
will necessitate the combined work of the agronomist and the plant pathologist. 

Ampblopsis 

Leaf Spot {Phyllosticia ampelopsidis EH. & Mart.). This disease was quite common 
on the lower part of the ivy plants on buildings, and was a very serious pest in the 
nurseries. It attacks both A. quinque folia and A. tricuspidata. 

Die Back (Cladosporium sp.). This disease occurs on the A. tricuspidata. It was 
much less severe than in 191 5. This was probably due to the heavy rainfall throughout 
the season. 

Apple 

Jonathan Spot (Alternaria sp.). A peculiar spotting of the Jonathan is without 
doubt due to this organism. It continues to be equally severe from year to year. 

Other very similar spots are no doubt due to other causes. The study of these minor 
apple spot rots is of greater Importance than is at first apparent. They no doubt serve 
as points of infection for other and more serious rot organisms. 

Blossom End Rot (Alternaria sp.). This disease continues to cause a great deal of 
trouble with many varieties. It is frequently assocated with the black rot. 

Anthracnose. or Bittler Rot (Glomerella ruformaculans (Berk.) S. & Von. S.). 
Several records. More common than usual. 

Black Rot (Sphaeropsis malorum Pk.). Common and severe on unsprayed orchards. 

Fire Blight (Bacillus amylovorus (Burr.) De Toni). This disease was less destruc- 
tive than in 191 5. However, it was very abundant in many orchards in the southern 
half of the State and more severe in the northern half than in 1915- 
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Blotch iPkyllosticta solitaria £. & E.). This disease has been very severe on some 
varieties, specially Smith's Cider, but no more severe than in previous years. 

Sooty Blotch {Phyllachora pomigena (Schw.) Sacc). Common in unsprayed orchards. 

Scab (Venturia pomi (Mont. & Fr.) Sacc). This disease was prevalent throughout 
the State, but did not reach the proportions of an epidemic One extremely interesting 
case was where the conidial stage of the organism had wintered on the twig. The 
possibility of this occurring has been the subject of considerable dispute. 

Brown Rot (Sclerotinia fructigena (?) (Per) Schroet). Occasional. 

Pink Rot (Cephalotheciutn roseutn Cda.). Common. 

Leap Spots (Phyllosticta pyrina Sacc) (Sphaeropsis malorum Pk.). Common and 
about as severe as usual. 

Rust {Gymnosporangium juniperi-virginianae Schw.). Very common in Cape May 
County and frequently collected in small quantities in other parts of the State. iG. 
ghbosum Farl.). Occasional. 

Crown Gall (Pseudomonas tumefaciens E. F. Smith & Townsend). This very com- 
mon disease is receiving more attention from both nurserymen and growers. We have 
had several reports concerning it. 

Water Core. Occasional. 

Spray Injury. Occasional. 

Stippen {Cylindrosporium pomi Brooks). Two records. 

Winter Injury. Less common than for several years. 

' Asparagus 

Rust {Puccinia asparagi De C). This disease occurred in various places, but not in 
sufficient quantity to be of any importance. 

Root Rot (Rhieoctonia sp.). This organism was found to be very destructive in onr 
planting and reports indicate that it may be prevalent in other places. 

Aster 

Yellows. This disease, which is due to an unknown cause, occurred in many places 
and was very destructive. We have had a less number of complaints than usual. 
Root Rot {Fusarium sp.). Several records. 

Azalea 

Galls (Bxobasidium vaccinii Fel. Wor.). Several reports. One very severe case on 
azaleas in a nursery. 

Barley 

Smut (UstiUago nuda (Jens.) Kell. & Sw.). Very common and in some cases very 
abundant. 

Powdery Mildew (Erysiphe graminis D. C). Occasional. 

Beans 

Anthracnose iColleiotrichum lindemuthianum (Sacc. & Magn.) Bri. & Cav.). This 
disease was very abundant, but was less severe than in 191 5. It was the cause of many 
complaints. (Plate I, fig. i.) 

Leap Spot {Phyllosticta phaseolina Sacc). This disease was quite common on the 
leaves of lima beans. 

PoD Spot (Phoma subcircinata E. & E«). This disease was very common on the lima 
beans. 

Downy Mildew (Phytophthora phaseoli Thaxter). Common on the lima bean. Some 
very severe outbreaks in the southern part of the State following damp, foggy weather. 

Root Rot (Rhixoctonia sp.). This organism is frequently present in cankers on the 
stems. It was frequently associated with C. lindemuthianum. 

Beet 

Leap Spot (Cercospora beticola Sacc). Quite common. 

Root Rot (Plioma betae Frank). This rot has been found in a few cases in both 
fields and storage. 
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Bl.ACKB£RRY 

Anthracnosb iGloeosporium venetum Speg.). Common and destructive in many places. 
Leaf Spot (Septoria rubi West.). Common. 

Rust Gymnoconia peckiana (Howe.) Tranz.) Common and the subject of many 
inquiries. 

Cabbage, Cauuplowsr and Kohlrabi 

Club Root (Plasmodiophora brassicae Wor.). This disease was reported from several 
localities. 

Black Rot (Pseudomonas campestris (Pammel) Smith). Reported frequently, and in 
most cases very destructive. 

Damping Off iRhixoctonia and Fusarium). Several reports. 

Cantaloup 
See Muskmelon. 

Carnation 

Rust (Uromyces cttryophyllmus (Schrank) Wint.). Common, but not serious. 
Root Rot {Rhisoctonid). Common, but not serious. 
Yellows (?). Serious on some varieties. 

Catalpa 

Leaf Spot (Macrosporium catalpae Ell. & Mart.). Common. 

Leaf Spot (Phyllosticta catalpae £11. & Mart.). Common. 

Note. — These leaf diseases were accompanied by a falling of th^ leaves which many 
people supposed was due to the disease. The spotting was no more severe this year than 
in previous years, and the falling was probably due to other causes. 

CSDAB 

Rust (Gymnosporang^um juniperi'Virginiana Schw.). iGymnosporangium genninale 
(Schw.) Kern). Reported, but of little importance. The former was most abundant 
in Cape May County. G. botryapites was .found to be quite abundant in Atlantic County. 

Celery 

Damping Off (Fusariutn sp.). Common in seed-beds. 

Early Blight (Cercospora apii Fr.). Reported from several places. Very destructive. 
Late Blight (Septoria petroselini Desm. var. apii Br. & Cav.) (Bacterial). Very 
abundant in certain localities and most important celery disease in the State. 
Crown Rot (Bacterial). Very severe in many localities. 
Heart Rot (Bacterial). Very severe in many localities. 

Cherry 

Brown Rot (Sclerotinia fructigena (Pers.) Schroet). Common. 

Leaf Spot iCylindrosporium padi Karst.). Common and the subject of many 
complaints. 
Winter Injury. Several complaints. 

Chestnut 

Bark Disease (Endothia parasitica (Mur.) Ander.). Common throughout the State. 
Leaf Spot (Actinopelte japonica and Marssonia ochroleuca B. & C). Frequent. 

Citron 
Leap Spot (Cercospora citruUina Cke.). Common. 

Crimson C>lover 
Crown Rot (Sclerotinia libertiana Fuckel.). Less frequent than usual. 
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Red Clovbr 

Rust (Uromyces trifolii (Hcdw.) Lev.). Occurs throughout the State. 
AnThkacnose {Gloeosporium caulivorum Kirchner). One record. 
White Spot (?). Same as on alfalfa. 

White Clover 
Leap Spot (Stagnospora carpathica Bauml.) One record. 

Sweet Clover 
Stem Spot (Ascochyta cauUcola Laubert). One record. 

Corn 

• 

Smut {UstUago zeae (Beckm.) Ung.). This very common and very widely dis- 
tributed disease is not often serious except on sweet com. 

Wilt (Pseudomonas stewarti Erw. Smith). Very few reports. 

Rust (Puccinia sotghii Schw.). Not serious. 

Leaf Blotch {Helminthosporium insconspicum C. & E.). Common. Farmers attribute 
this to weather. 

COWPEA 

Leap Spot {Cercospora dolichii E. & E.). Frequent. 

Cranberry 

Scald {Guignardia vaccinii Shear.). This disease was widely distributed throughout 
the State, and the cause of considerable loss where the bogs were not well sprayed. 

Gall (Synchytrium vaccinii Thomas). Found on the wild plants growing near com- 
mercial bog. Also found on the blue berries associated with the diseased cranberries. 

False Blossom (Cause undetermined). Found in several bogs. It is known that this 
disease was brought into the State on plants from Wisconsin, but it is by no means 
certain that it was not already in the State. 

Rot {Acanthorhynchus vaccinii Shear). Abundant where the vines are heavy and 
the spraying cannot be done effectively. 

Anthracnose iGlomerella rufomaculans vaccinii Shear).. Gloeosporium stage abundant 

Minor diseases (Pestalozzia guepin^ Shear) on old vines; {Sporonema oxycocii Shear) 
on leaves and berries; (5*. pulvinatum Shear) on leaves; {Micro sphaeria vaccinii Shear) 
on leaves where bogs had been brunt over. 

Cucumber 

Wilt or Blight {Bacillus tracheiphilus Erw. Smith). Very widely distributed and 
the cause of considerable loss. 

Downy Mildew (Plasmopara cubensiis (B. & C.) Humphrey). Common and frequently 
the cause of heavy losses. 

Leaf Spot {Macro sporium cucumerinum E. & E.)- Frequent. 

Currants 

Cane Blight {Botryosphaeria ribis G. & D.). Several reports of this disease indicate 
that it is very destructive on red currants throughout the State. 

Leaf Spot {Septoria ribis Desm.). Very common. 

Rust {Cronartium ribicola Kleb.). Found in one place in the State. The Pcridermiun 
stage has been found on the pines in other places. (See page 564.) 

Dahlias 
Leaf Spot {Phyllosticta sp.). Common. 
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Dewberry 

Double Blossom (Fusarium rubi Wint.). This disease continues with equal severity^ 
where the nurserymen and growers do not try to control it. However, many of our* 
most progressive men are keeping it well under control by hand picking of the diseased 
buds early in the season. It is most severe on Lucretias, Rathbuns and Black Diamonds. 

Anthracnose (Gloeosporium venetum Speg.). Very abundant and in some cases 
destructive. 

I4KAF Spot {Septoria rubi W'est.). Common. 

Rust {Gymnoconia peckiana (Howe.) Tranz.). Reported as common and in some 
cases destructive. 

Eggplant 

Leap Blight (Phomopsis vexans (Sacc. & Syd.) Harter). Very common and in some 
cases destructive. 
Wilt (^Fusarjium sp.) Common and destructive. 

Gladiolus 
Bulb Rot. Cause undetermined. Several complaints. 

Gooseberry 

Anthracnose iPseudopezisa ribis Kleb.). Gloeosporium stage has been found in 
several places. 
Leaf Spot (Siptoria ribis Desm.). Common. 

Gkaps 

Black Rot (Guignardia bidwellii (Ell.) Viala & Ravaz.). Common and very destruc- 
tive in many vineyards in the southern part of the State. 
Anthracnose or Bird's Eye Rot {Gloeosporium ampelophagum Sacc). Occasional. 
Ripe Rot (Gloeosporium fructigenum Berk.). Occasional. 
Necrosis (Fusicoccum viticolum Reddick). Occasional. 

Downy Mildew {PUismopara viticola (B. & C.) D. T.). Common but not serious. 
Bitter Rot (Melanconium fuligineum S. & V.). Occasional. (Plate I, fig. 2.) 

Hollyhock 

Rust (Puccinia malvacearum Mont.). Very common and the subject of many 
inquiries. 

Horse-Chestnut 

Leap Blotch (Phyllosticta paviae Besm.). Less severe than usual. 

Juniper 
Rust or Cedar Apple. See Apple. 

Lilac 

Mildew (Microsphaera alni (Wallr.) Wint.). Abundant throughout the State. 
Leap Spot (Phyllosticta halstedii EH.). Reported from several localities. 

Maple 

Tar Spot (Rhytisma acerinum (P.) Fr.). Occasional. 
Leap Spot (Phyllosticta acericola C. & E.). Common. 
Anthracnose (Gloeosporium apocryptum E. & E.). Several records. 
Leap Scald (Physiological), Many complaints. 
Winter Injury. Occasional. 

Muskmelon 

Wilt or Blight (Bacillus tracheiphilus Erw. Smith). Common and destructive in 
some cases. 
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Downy Mxldsw (Plasmopara cubensis (B. & C.) Humphrey). Common, but not severe. 
Mold iCladosporium cucumerinum Ell. & Arth.). Common. 

Nasturtium 

Leaf Spot {Bacterium aptatum B. & J.). One report. 
Root Galls (Nematodes). One record. 

Oak 

Anthracnoss (Gnomonia veneta (Sacc. & Speg. ) Kelb.). The Gloeosporium stage was 
sent in a few times. 
Mildew. Conidial stage. • 

Oats 

Smut (.Ustillago avenae (Pers.) Jens.). Common. 
Rust {Puccinia coronata Cda.). Common. 
Rust {Puccinia triticina Erik.). Common. 
Rust (Puccinia graminis Pers.). Occasional. 

Okra 
Wilt iVerticilUum sp.). Abundant in one locality and found in another. 

P«A 

IftAi? Spot {Ascochyta pisi Lib.). Occasional. 

PSACH 

Brown Rot iSclerotinia cinerea (Bon.) Wor.). Common throughout the State. Severe 
on fruit in unsprayed orchards. 

Crown Gall (Pseudomonas tumefaciens Erw. Smith and Townsend). Common. See 
Apple. 

LSAp Curl {Exoascus deformans (Berk.) Fuckel). Abundant where the orchards 
were not sprayed. 

Scab (Cladosporium cat^pophilum Thum.). The severity of this very common disease 
varied with the thoroughness of the spraying. 

Shot Hole (Phyllosiicta circumcissa Cooke). Common. 

Shot Hole (Bacterium pruni Smith). Much more severe than usual. In some cases 
caused injuries similar to hailstone injury (Plate II; Plate III, fig. x, 2). 

Powdery Mildew (Sphaerotheca pannosa (Wallr.) Lev.). Occasional. 

Yellows and tiiTtht Peach. Much more severe than usual. Frequently causing 
heavy losses in well kept orchards which previously were comparatively free of disease. 

Winter Injury. Several reports. 

Pear 

Fire Blight (Bacillus amylovorus (Burr.) De Toni). Common. Sec Apple. 

Leap Blight (Pabraea maculata (Lev.) Entomosporium stage). Abundant on leaves 
and fruit. This disease is likely to cause severe losses in good crop years unless the 
growers give more attention to its control. 

Leap Spot (Septoria pyricola Desm.). Abundant. 

Brown Blotch (Cause undetermined). Abundant. Growers report that the treatment 
recommended in Circular 52 was thoroughly satisfactory. 

Peony 
Bud Rot (Cause undetermined). Prevalent. 

Pepper 

AnThracnose (Colletotrichum nigrum E. & H.). Common in fall. 

Rot (Macrosporium sp.). Common on fruits and also found on seeds. May have 
been secondary. 

Mosaic (Cause undetermined). Very severe and the cause of heavy losses (Plate IV, 
fig. x). 
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Pins 

Root Dissass. This disease is evidently due to the attack of a root fungus resultiog 
in a MycorhisB,. It is very destructive in the nurseries on pines and other coniferoui 
stock grown under crowded conditions. 

Rust {Peridermium piriforme Pk.). Common in Atlantic County and probably has a ^ 
wider distribution. The Cronartium stage on Comptoniae was also collected in Atlantic 
County. 

Rust (P. acicolum Und. & Earle). Common in Atlantic County. 

Rust (P. pint). Was also collected in Atlantic County on Pinus taedes. 

Rust (P. strobi Kleb.). The much feared European blister rust has been found in 
four localities in the State. Svery possible effort is being made to eradicate it. (See 
rust on currant, p. 570, and also on p. 564.) 

Poplar 

LivAp Spot {Marsonia populi (I<ib.) Sacc). Common. 

Canksr iDothichiza populea S. & B.). Several reports of this disease were sufficiently 
urgent to necessitate special investigation. The disease was found to be very severe 
and destructive (Plate V, fig. 2). 

Potato 

ScuRP (Rhisoctonia or Corticium vagum D. & C. var. solani Burt.). Thi^ very widely 
distributed disease was almost as severe as in 191 5. 

Black Lsg (Bacillus phytophthorus Appel). This wiell known disease was less severe 
than usual. 

Scab (Actinomyces chromogenus Cast.). This disease was fully as severe as in past 
years. 

Russet Scab. A peculiar russeting was common in many parts of the State. It 
appears that this condition can be produced by the common scab organism or by 
Rhisoctonia. 

Early Blight (Alternaria solani (E. & M.) S. & G.). This disease was more 
abundant, but it cannot be said to be of much importance in the New Jersey crop. It 
is more important on the late than on the early crops (Plate IV, fig. 2). 

Late Blight (Phytophthora infestans De By.). This disease was not reported, but 
probably occurred in the mountainous districts. 

Arsenical Poisoning was reported from a few localities. It was always due to careless 
treatment. 

Tip Burn. Very common, but there was less complaint this year than usual. 

Roll Leap (Cause unknown). This diseaise was much more severe than usual. 

Mosaic (Cause unknown). Prevalent in some fields. 

Curly Dwarp (Cause unknown). Frequent. 

Dodder (Cuscuta sp.). Occasional. 

Phlox 
Powdery Mildew (Brysiphe communis (Walh.) Schl.). Common. 

Privet 

Anthracnose (Gloeosporium cingulatum (Atk.) S. & S.). Several records. In one 
case killed a large number of cuttings. 

Plum 

Black Knot (Plowrightia morbosa (Schw.) Thum.). Common throughout the State. 
Brown Rot (Sclerotinia cinerea (Bon.) Wor.). Common throughout the State. 
Shot Hole (Phyllosticta circumscissa Cke.). Occasional. 
Little Plum (Cause undetermined). Occasional. 

Quince 

Black Rot (Sphaeropsis malorum Pk.). Very abundant and very severe. See Apple. 
Fire Blight (Bacillus amylovorus (Burr.) De Toni). Abundant and severe. See 
Apple. 
Rust (Roestelia aurantica Peck). Occasional. 
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Raspberry 

Anthracnoss (Gloeospofium venetum Speg.). Abundant and destructive. 

Crown Gali. (Pseudomonas tumefaciens Erw, Smith & Townsend). Abundant. See 
Apple. 

Leaf Spot iSeptoria rubi West). Abundant. 

Cane Blight iConiothyrium fuckelii Sacc). Very abundant and destructive. The 
cause of an increasing number of complaints. 

Spur Blight (Ghmerella ruhicola (Ston.) E. & E.). One report. 

Rose 

Crown Gall {Pseudomonas tumefaciens Erw. Smith & Townsend). Frequent. 

Anthracnose {Gloeosporium rosae Hals.). Common, but not serious. 

Leap Blotch (Actinonema rosae (Lib.) Fr.). Common and very severe in the green- 
house. 

Powdery Mildew iSphaerotheca pannosa (Wallr.) Lev.) Common, and more severe 
than usual. 

Leaf Spot (Phyllosticta rosicola Massal.). Abundant and frequently confused with 
black spot. 

Cane Blight {Coniothyrium fuckelii Sacc). Common and the cause of many com- 
plaints. 

Snapdragon 

Anthracnose {Colletotrichum anthirrhind Stew.). Occasional. 
Rust (Puccinia anthirrhini D. & H.). Two records. 
Stem Rot iSclerotium). One record. Very destructive. 

Squash 

Mosaic (Cause undetermined). One record. A peculiar mottling of the leaves, char- 
acteristic of the disease on other plants. No insects present. . 

Strawberry 

Leap Spot (Mycosphaerella fragariae (Tul.) Lindau). Common. 
Leap Spot (Ramularia tulasnei Sacc.)- Common. 
Leaf Spot (Marsonia potentillae (Desm.) Fisk). Frequent. 
Winter Injury. Frequent. 

Powdery Mildew (Sphaerotheca humuli (D. & C.) Burr.). One report Very de- 
structive. 

Sweet Potato 

Black Rot (Sphaeronema fimbriatum (E. & H.) Sacc). Abundant, but not so severe 
as in 1915. 

Wet Rot {Rhizopus nigricans Ehr.). Common in storage, but readily controlled by 
ventilation. 

Stem Rot or Yellow Rot (Fusarium batatatis Wollen). Common, but not so destruc- 
tive as in 1 91 2. 

Rot (Diaporthe batatatis Harter & Field). The Phoma stage. Common. 

Charcoal Rot (Sclerotium bataticola Taub.). Frequent. 

Rot (Trichoderma koenigii Ould.). Common. 

Rot (Melanospora globosa Berl.). Common. May have been secondary. 

Rot {Penicillium sp.). Common. May have been secondary. 

Scurf or Soil Stain (Monilochaetes infuscans E. & H.), Common. 

Sycamore 
Anthracnose (Gnomonia veneta (Sacc. & Speg.) Kleb.). Very abundant. 

Tobacco 
Mosaic (Cause undetermined). One record. 



EXPERIMENT STATION REPORT. 575 

TOMATOSS 

Anthracnose (Colletotrichum phomoides (Sacc.) Chester). A few reports. 
F«uiT Rot {Macrosporium solani (E. & M.). ' Abundant. 

Stem Bi.ight (Fusarium lycopersici Sacc). Common and very severe in some localities. 
Blossom End Rot (Cause questionable). Common. 

Leap Spot (Septoria lycopersici Speg.). Abundant and very severe in some localities. 
Mosaic — Filiform Leaf (Cause undetermined). Very abundant in many localities. 
No doubt the cause of heavy losses. 

Walnut 

Leap Spot (Marsonia juglandis (Lib.) Sacc). Abundant. 
Yellows (Cause undetermined). Two records. 

Watermelon 

Anthracnose (Colletotrichum lagenarium (Pass.) E. & H.). Abundant in southern 
part of the State. 

Wheat 

Rust (Puccinia coronata Cda.). Common. (Puccinia graminis Pers.). Common. 
iPuccinia rubigo-vera (DeC.) Wint.). Common. Puccinia triticina Errh.). Common. 

Smut (Tilletia foetens (B. & C.) Trel.). Frequent. (TUletia tritici (Bei.) Wint.). 
Abundant. 

Smut (Ustillago tritici (Pers.) Jens.). Common. 

Mold (Cladosporium herbarum (Pers.) Lk.). Occasional. 

Willow 
Leap Spot {Gloeosporium salicis West.). Common. 

Many other diseases on ornamental and on cultivated plants 
were found and recorded which are not included in the preceding 
list. Some of them will be described in the "Parasitic Fungi of 
New Jersey." 

XI 
TOMATO SPRAYING EXPERIMENTS AT SALEM, NEW JERSEY 

WiLUAM H. Martin 

Introduction 

The importance of the tomato-growing industry in New Jersey, and the 
losses resulting from attacks by fungous diseases, has led the Department 
of Plant Pathology to conduct experiments for the control of these diseases. 
While numerous parasitic fungi attack the tomato, comparatively few do 
much damlage in this State. The disease most widely distributed and 
causing the most serious losses is the late blight. This disease is caused 
by the fungus Septoria lycopersici Speg. It is difficult to estimate the 
losses resulting from* attacks of this fungus, but in this State it probably 
does more damage than all the other diseases of the tomato. 

The disease was first reported for the United States by Dr. B. D. Hal- 
sted from this State (i896-'97). Since then it has become common wherever 
tomatoes are grown. It is known by various names in different sections of 
the country, but in New Jersey it is usually termed "late blight" to dis- 
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tinguish it from the less serious "early blight" (Macrosporium saiani 
E. & M.). 

The disease is commonly found on the leaf and stem, but it also appears 
on the calyx, and is reported by Norton* as doing damage to the fruit. In 
New Jersey, however, the injury to the fruit is negligible. On the stem 
and leaf the disease does its greatest damage. On the leaf the disease first 
appears as small water-soaked spots; these spots gradually enlarge to about 
a quarter of an inch in diameter and usually become circular or oval in 
outline. The mature spots are greyish-white in color, and, in many instances, 
have a distinct purplish border. Very frequently the spots may coalesce 
and the entire leaf will present a dead appearance. It is characteristic of 
the disease that these dead leaves remain attached to the plant. The dis- 
ease usually attacks the leaves at the base of the plant and works toward 
the tip of the stem, only a few green leaves remaining at the apex of the 
branches in advanced stages. 

On the stem elongated spots appear; these are not as well defined as the 
spots in the leaves, but are quite prominent. While the disease does not 
do as much damage on the stem' as it does on the leaves, it is serious, in 
that the spots on the stem may serve as infection centers. 

The disease is favored by moist weather, and under favorable conditions it 
progresses rapidly, spreading over a field in a short time. 

Field Tests 

During the summer of 1916 experiments were conducted on the farm. of 
Miss Jennie Waddington, near Salem, New Jersey. The work was done in 
cooperation with the Office of the Cotton; Truck and Forage Disease Investi- 
gation of the United States Bureau of Plant Industry, and the H. J. Heinz 
Company, of Pittsburgh, Pa. 

The experiment was designed to determine (i) to what extent late blight 
could be controlled by spraying with Bordeaux mixture; (2) the best 
strength Bordeaux miixture to be used, and (3) the proper time to make 
the applications. It was not expected that answers to all these questions 
could be obtained in a single season, but it is hoped that these experi- 
ments will be continued for a sufficiently long period to get accurate results, 
that is, to eliminate as far as possible the differences resulting from varia- 
tions existing in climatic conditions of various seasons. 

The plants used in this experiment were of the "Trophy" variety. The 
low yields, as will be brought out later, may be attributed to several causes. 
Shortly after the plants were set in the field a large number were completely 
defoliated by potato bugs, others wilted and died before they could become 
established. This necessitated the resetting of a large portion of the field, 
and as a result the plants were three weeks late in getting started. Another 
factor that was partly responsible for the low yield was a severe hailstorm 
at the time the fruit was setting. 

Three strengths of Bordeaux mixture were used in this work: (i) 4 
pounds of copper sulfate and 4 pounds of lime to 50 gallons of water ; (2) 
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2 pounds of copper sulfate, 3 pounds of lime to 50 gallons of water; (3) 6 
pounds of copper sulfate, 4 pounds of lime to 50 gallons of water. In all 
there were seven different treatmtents, as follows: 

Plot I. One application of the 2-3-50 Bordeaux mixture in the seed-bed 
and 5 applications of the 4-4-50 formula in the field on the following dates, 
June 23, July 6, July 18, August 7 and August 21. 

Plot II. Sprayed with 4-4-50 Bordeaux mixture June 2Z, July 6, July 18, 
August 7 and August 21. 

Plot III. Sprayed with the 4-4-50 Bordeaux mixture, July 18, August 7 
and August 21. 

Plot IV. Sprayed with the 4-4-SO Bordeaux mixture July 6, July 18, 
August 7 and August 21. 

Plot V. Sprayed with the 2-3-50 Bordeaux mixture June 23, July 6, 
August 7 and August 21. 

Plot VI, Sprayed with the 6-4-50 Bordeaux mixture June 23, July 6, 
August 7 and August 21. 

Plot VII. Sprayed with the 4-4-50 Bordeaux mixture June 23, July 6, 
July 18 and August 7. 

It was intended to- spray Plots V and VI on the same dates as Plots I and 
II, but this was made impossible by a break in the spray engine and the 
July 18 spray was necessarily omitted. This also accounts for the long 
interval between the third and fourth application in the other plots. 

In plot work it is recognized a necessity to control as much as possible 
the differences resulting from soil variation. This can be done only by a 
sufficient number of repetitions and by the use of check plots. In this work 
there were three repetitions of each treatment. The arrangement of the 
plots was as follows: A check, two treatments and a check. This was 
continued throughout a series and the series was repeated three times. This 
arrangement gave 12 check plots and 21 spray plots, or 33 plots in all. In 
order that the spraying be done on a comimercial scale each of the 21 spray 
plots was made a little more than one-fourth of an acre in size. In get- 
ting the yields it was found necessary to reduce the size of the plots to 
one-eighteenth of an acre. The plants were set 4x4 feet, so that each plot, 
as harvested, consisted of 150 plants. The general plan was to make each plot 
5 rows wide for spraying and take yields from the three middle rows, the 
two outer rows being used as buffer rows, and as such were discarded. 

Table I gives the arrangement of the plots as they occurred in the field. 
It must be remembered, however, that the three series were continuous, 
that is, extended the length of the field and were not divided into sections 
as indicated in the table. 

This table also gives the yield in tons per acre from each plot. It will 
be noticed that in different sections of the experirraental area, plots having 
the same treatment vary considerably. This cannot be avoided for soil 
variations are certain to occur in an experiment extending over so great an 
area. By repeating a treatment and its check three times the difference 
resulting from- the average will give a fairly accurate measure of the bene- 
fit derived from the treatment in question. 

37 ^x 
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Table I 

Arrangement of Plota In Tomato>8p raying Experiment, with Yield 

Per Acre for Each Plot 



&4 



Treatment 



3 



Check, 



4-4-^. . 
Seed-bed 
Auflr. 21 



6 



8 



9 



10 



11 



14-4^50, 
June 28 
Aug. 21 



Check, 



4-4^0. 
Jaly 18 
Aug. 21 



4r4-60, 

July e 
Aug. 21 



Check, 



2-3-60, 
June 23 
Aug. 21 



6-4-60, 



Check, 



4-4-50, 
June 23 
Aug. 21 







< 




u 




o 




^ 9 




"O S 




»^ fi 


«4 


VH 


5 


v4 *^ 


& 


2.814 


12 



4.688 



4.706 



3.670 



5.408 



4.734 



8.755 



5.502 



5.710 



4.172 



5.927 



Treatment 



13 



4-4-50, . 
Seed-bed 
Aug. 21 



Check, 



14 



15 



16 



17 



18 



19 



20 



21 



22 



4-4-50, 
June 23 
Aug. 21 



4-4-50, 
July 18 
Aug. 21 



Check, 



4-4-50, 



July 6 
Aug. 21 



2-3-50, 
June 28 
Aug. 21 



Check, 



6-4-50. 
June 23 
Aug. 21 



4-4-^50, 



June 23 
Aug. 7 



Check, 



< 

sl 



5.521 



2.941 



5.104 



4.000 



2.787 



4.316 



3.855 



2.841 



4.163 



4.108 



2.597 






Treatment 



23 



4-4-60, . 
iSeed-bed 
Aug. 21 



24 



25 



4-4-50, 
June 23 
Aug. 21 



Check, 



26 4-4-60, 
July 18 
Aug. 21 



27 14-4-60, 
July 18 
Aug. 21 



28 Check, 



20 



30 



31 



2-^-50, 
June 23 
Aug. 21 



6-4-50, 
June 23 
Aug. 21 



Check, 



32 4-4-50, 
June 23 
Aug. 7 



33 



Check, 






4.624 



4.135 



2.543 



3.303 



3.356 



2.624 



3.665 



4.316 



3.402 



4.766 



3.122 



Manner of Application of the Spray 



For this work a gasoline power sprayer was used. This was furnished 
by the Cotton, Truck and Forage Disease Laboratory of the United States 
Bureau of Plant Industry. The outfit was a two-wheel, two-horse cart with 
a loo-gallon tank. It carried two lines of hose each 25 feet long and each 
hose was equipped with a 5-foat iron extension rod. Each rod was fitted with 
a single nozzle. Each extension was provided with a cut-oflF valve at the 
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base, so that in case the nozzle became clogged, the spray could be shut off 
without stopping the engine. A pressure of approximately 150 pounds to the 
square inch was maintained. This gave a fine mist that proved very satis- 
factory. The spray was applied at the rate of 100 gallons to the acre. This 
was found to be sufficient to cover each plant thoroughly and evenly. 

Table II 
Relation of Spraying to Yield and Profit 
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The spray plots were arranged in such a way that there was a roadway 
between each two treatments. The spray machine was driven over the same 
row each time and in the same direction to keep an open alley. The five 
rows on each side of the roadway constituting a plot. 

This method of spraying proved very satisfactory. Little, if any, more 
time is taken to spray with an outfit of this kind than with the ordinary 
traction or gasoline power sprayer. More labor is required as one man is 
needed to drive and two men are required to spray, one man on each side 
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of the spray machine. The length of the hose enables each man to spray 
5 rows on each trip through the field. This, with the row that is driven 
over, makes ii rows in all. By this method, with careful operators, both 
surfaces of every leaf are covered with a film of the mixture; another 
advantage in favor of the method is the fact that to spray ii rows it is 
necessary to drive over but one. This row was discarded in obtaining yields, 
as well as the two outside rows of each plot, as was previously indicated. 

The data secured from the experiment at Salem are tabulated in Table II. 

It will be noted that the yield of green fruit is greater in the sprayed 
plots than in the unsprayed plots. This is not thought to be due to the spray 
but is attributed to the late start made by the plants. This increased green 
fruit only tends to show that the sprayed vines remained vigorous for a 
longer period than the unsprayed vines. In calculating the value of the 
iiKrease from the sprayed plots the green fruit was not included. 

A study of Table II shows at once that the first plot, namely, the one 
receiving one application in the seed-bed, gave the highest returns. There 
was an increase of 2.127 tons of ripe fruit and 0.349 tons of green fruit 
over the adjoining checks. It must be noted in this connection that the 
average of the check plots, 2.739 tons, is well below the average yield. 
However, it is safe to assume that with a normal yield, while the per cent 
increase would not have been so large, the difference would have been more 
striking. While this treatment was not wholly successful in combatting the 
blight, the plants presented a better appearance than those of the adjoining 
checks. 

While there was an increase of 75 per cent over the check plots, the net 
returns are not as great as they would be under normal conditions. The 
price of copper sulfate was 300 per cent higher than normal and this nearly 
doubled the cost of spraying. The following table gives the cost of mak- 
ing 5 applications of 4-40-50 Bordeaux mixture at the rate of 100 gallons to 
the acre. 

500 gal. Bordeaux mixture @ $1.80 gal $9.00 

815 min. (horse) @ 15c per hr., 2.00 

815 min. (man) @ 17.5c. per hr., 2.36 

Depreciation of outfit, -25 

Gasoline, * * '^^ 

Total $13.77 

This includes all the time occupied in preparing the stock solutions, fill- 
ing the spray tanks and driving to and fromi the field. 

In estimating the cost of this treatment no account has been taken of 
the cost of the one application in the seed-bed. This, however, is so small 
as to be considered negligible. 

The value of the increase from spraying is estimated in the basis of $10 
a ton, this being the price paid by canneries. At this rate the value of the 
increase is $21.27, giving a net return of $7-50 an acre. 

Plot II. In this plot the application in the seed-bed was omitted, the 
plants were sprayed in the field with the 4-4-50 mixture on the same dates 
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as Plot I. The increase resulting from the treatment was 1.597 tons of 
ripe fruit and 0.147 tons of green fruit. The net returns were $2.20 an 
acre. 

Plot III was also sprayed with the 4-4-50 mixture, the applications on 
June 23 and July 6 being omitted. The increase of 1.265 tons of ripe fruit 
and 0.203 tons of green fruit is below the average from Plots I and II. 
The net return from this "plot was $4.40 an acre. This increase over the 
returns from Plot II is explained by the lessened cost of applying the 
three sprays. 

Plot IV was sprayed 4 times with the 4-4-50 mixture, the spray of June 
13 being omitted. The increase is not as large as that noted for Plot III, 
but it is approximately the same, being well within the experimental error. 
The value of the increase was 10.69 cents. A loss of 48 cents an acre resulted 
from this treatment. 

Plot V was sprayed with the 2-3-50 Bordeaux mixture on the same dates 
as Plots I and II, with the exception that the spray on July 18 was omitted. 
This was made necessary by a break in the spray engine. The increase from 
this treatment was slightly larger than that from either Plots III or IV. 
An increase of 1.279 tons of ripe fruit and 0.159 tons of green fruit was 
obtained. The net returns, $5.21 an acre, were greater than from any of 
the treatments with the exception of Plot I. This may be accounted for 
by the low cost of the 2-3-50 mixture. 

Plot VI. The plot was sprayed with the 6-4-50 mixture on the same 
dates as Plot V. The increase was about the same for both plots, but 
there was a loss of $2.20 per acre due to the greater cost of the 6-4-50 
mixture. 

Plot VII. This plot was also sprayed with the 4-4-50 mixture. The 
dates of the application were the same as for Plots I and II, with the excep- 
tion of the spray on August 21, which was omitted. The increase of this 
treatment over its adjacent checks was 1.539 tons of ripe fruit and 0.253 
tons of green fruit per acre with net returns of $4.22 per acre. 

Summary 

While none of the sprays experimented with gave very complete control 
of the late blight, it will be seen from Table II that in every treated plot, 
Bordeaux mixture gave increased returns, regardless of the time of appli- 
cation or the strength of the spray. The check plots were seriously affected 
with the late blight, while the sprayed plots were less seriously affected and 
presented a better appearance throughout the season. The plants that were 
sprayed in the seed-bed made a much miore vigorous start than any of the 
unsprayed plants. This cannot be said to be due to the control of disease, as 
there was little present in the unsprayed plants so early in the season. The 
presence of the spray, of course, protected the young plants from insect 
attack, for while Bordeaux mixture is not an insecticide, the spray acts as 
a repellant to insects. 

From the present season's work it would appear that the most desirable 
spray mixture is the 4-4-50. It is worthy of note in this connection that 
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four applications of the 2-3-50 spray gave almost as large returns as five 
applications of the 4-4-50 nia;?cture. The 2-3-50 formula would be highly 
desirable if it would serve to protect the plant from fungus attacks for 
several reasons, (i) This low strength mixture would eliminate any pos- 
sible spray injury to the plants. (2) The low cost of the materials in the 
spray is a big factor in its favor. More work, however, must be done before 
its adoption can be recommended. For the presertt, it appears that the 4-4-50 
mixture could be expected to give best results. 

While no definite time of applying the spray can be stated from the data 
secured, the results tend to favor the early applications. In considering the 
4-4-50 treatments they might well be divided into two classes, those receiv- 
ing early and those receiving late applications. That is, three plots received 
the first application on June 23^ while the other two were first sprayed in 
July 6 and July 18, respectively. Those receiving the earlier applications 
gave increased returns of 57 per cent over the adjoining check plots, while 
the two plots receiving the later treatment gave an increase of 38 per cent 
over the checks. This shows a 19 per cent increase in favor of the early 
applications. As has been pointed out the plot receiving one application in 
the seed-bed gave best returns, there being an increase of 73 per cent over 
its checks. This is an increase of 21 per cent over the plot that received 
five applications of the 4-4-So treatment in the field on the same dates as the 
former plot. It appears, therefore, from the increased yields from- the plots 
having the early applications that the ideal treatment would be to spray at 
least once in the seed-bed, though every week would be more desirable, and 
to make applications in the field at intervals of 10 days or 2 weeks, begin- 
ning as soon as the plants are established. 

The good results with spraying do not stop with an increased yield. The 
fruit from sprayed vines is a much better color aind more solid than fruit 
from similar unsprayed vines. These two qualities are highly desirable for 
cannery tomatoes. 

Some of the growers for early market have raised the question as to the 
influence, if any, the spray has in the ripening period. The results secured 
throw no light on this question as far as the early market is concerned, but 
there is little doubt that spraying has little, if any, influence on the time of 
ripening of tomatoes for the late market or the cannery. This is shown in 
figure I. Here the abscissas are taken arbitrarily to represent the dates of 
picking and the ordinates represent the pounds per acre from' each picking. 
As is shown in figure i, there result two graphs, the upper one representing 
the yields from the sprayed vines and the lower the yields from the un- 
sprayed vines. 

From figure i it is at once clear that there was no difference in the ripen- 
ing period of the fruit from sprayed and unsprayed vines. The only points 
the graphs tend to diverge are towards the end of the season when the 
graph representing the yield from the sprayed vines is uniformity higher. 
This is to be expected since the vitality of the sprayed vines was, no 
doubt, prolonged, due to the protection afforded them from fungous attacks. 
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Fig. J. — Curves showing yields of tomatoes in spraying experiments. 

Conclusions 

The following conclusions are tentative only, being based on but one 
year's work. 

1. While the sprays employed did not give complete control of the blight^ 
the increased returns will warrant spraying. 

2. The 4-4-50 mixture gave best results. 

3. The 2-3-50 gave good results and is worthy of further trial. 

4. The high cost of the 6-4-50 mixture prohibits its use. 

5. The best time of application is one or more treatments in the seed-bed, 
followed by applications every week or 10 days in the field. 

6. The present work would indicate that the early sprays are the most 
important. 

7. The fruit from sprayed plants was a better color and firmer than that 
from similar unsprayed vines. 

8. Spraying has no influence on the ripening period. 

9. The sprayed plants remained vigorous for a longer period than the 
unsprayed. 
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Xil 
REPORT ON DISEASES OF CELERY 

W. S. Krout 

Foreword 

The following report covers the field work done by the New Jersey Agri- 
cultural Experiment Station on the principal celery diseases of the State. All 
the work was conducted on the farms of Tunis Drenth, Ernest Spell, Drenth 
Bros., and Henry Kuiper, in the Oradell-Ridgewood celery region in Bergen 
County, with the exception of a few spray experiments conducted on Mr. 
Charles Hillman's farm, near Paterson; on Mr. James Nelson's farm near 
New Brunswick; and on the New Jersey Agricultural Experiment Station 
farm. The work covers the time between August, 191 5, and November, 1916. 
All data are based on the work done in the Oradell-Ridgewood celery region 
unless otherwise specified. 

Until about fifteen years ago this region was practically unknown to the 
celery grower. At that time some of the Holland celery growers of the 
Great Meadow celery region in Warren County discovered this acre of 
diamonds in the celery world, which was then a primitive peat bog covered 
with a fiora characteristic of its kind, and made investments in it. 

The writer wishes to express his thanks to Dr. Mel. T.. Cook, in whose 
department the work was done, to Dr. J. G. Lipman, Director of the New 
Jersey Agricultural Experiment Station, and to Prof. A. W. Blair, for the 
many helpful suggestions received during the work. Also, much credit is 
due Mr. L. F. Merrill, the Bergen County farm demonstrator, for making 
arrangements with the farmers whereby the work was made possible, and 
for other cooperation. 

Laboratory work is being done upon each of the organisms mentioned 
in this article, and will be discussed later in another publication. 

Objects 

The object of the experiments may be briefly summarized as follows: 
(i) A safe, simple and economical way of destroying diseases of the 
greenhouse injurious to celery seedlings. 

(2) A control of the crown rot disease by the application of various chemi- 
cals and field steam sterilization. 

(3) Spra3ring for early and late blight of celery under which the following 
points were considered: (a) the cheapest and most efficient spray material 
to use; (b) the proper strength of each material; (c) how to make and 
prepare the spray economically, rapidly, accurately and efficiently; (d) 
weather conditions in relation to the frequency of spraying; (e) the proper 
time to begin spraying for each disease. 

(4) Factors involved in the spreading of the blight organisms from plant 
to plant and from field to field, and the wintering of the organism. 
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I. Prevailing Conditions of the Region 

Acreage — The acreage is not large at present; only about 300 acres are 
under actual cultivation; from 400 to 500 acres more are possible. Many 
companies and individuals are now actively at work bringing this land under 
cultivation. 

Soil — The soil is of peat origin and varies in depth from 9 feet on the 
east and west sides to 29 feet near the middle. A heavy turf, which covers 
the surface of all primitive soil, must be removed before cultivation is pos- 
sible; generally 2 to 4 years is necessary before celery can be expected to 
produce a maximum crop. 

Land Prices — To bring an acre of this peat bog into production costs be- 
tween $175.00 and $300.00. As a result, improved land sells at $500.00 to 
$1,000.00 per acre. 

Water Table — The region has an ideal water supply as two never- failing 
brooks run through the middle of the acreage. By letting out or damming 
up the water in these brooks the water table can be lowered or raised in 
the most of the fields. Thus in a drought, celery flourishes here while it is 
firing on the uplands. 

Climate and Weather — The climate is typical of the temperate zone with 

the exception of an excess of moisture. From July i to October i heavy 

fogs occur during the night and extend far into the forenoon of each day. 

Rains are frequent throughout the summer. The winds are variable, but 

are usually from the west. 

Rotation — Rotation of crops is seldom practiced unless the soil becomes 
infected with some organism. A rotation of celery for one year and corn 
for two years; celery, clover and onions; lettuce and celery has been tried 
upon soil infected with crown rot trouble. None of these rotations gave 
any relief. 

Chemical Relation of the Soil — ^This soil being of a peat origin is naturally 
very acid in reaction to litmus. Very little lime has been applied by most 
of the growers. One grower, who made a limited application this spring 
to a small acreage, increased his crop approximately 7-5. To avoid injury 
to the soil by oxidation, chemical determinations are being made to ascer- 
tain just how much lime is needed. Studies indicate that from 1,500 to 2,000 
pounds of air-slaked lime, Ca(0H)2, might safely be added per acre without 
detrimental results. However, larger quantities of ground limestone or 
ground oyster-shell may be added. 

Potash is another limiting factor. None was applied to the soil, aside 
from the plots, during the past year except what came in through organic 
manures. 

The Station has three 1-96 acre plots to which potash was applied at the 
rate of 1,000 pounds per acre. They all showed increased yields. With this 
apparent increased production due to the use of lime and potash, the growers 
and the Station are planning a more extensive series of experiments for 
the following year both as to the effect of these fertilizers combined and 
separately. The aim is to increase the vitality of the plants and thus increase 
its resistance to the organisms of disease. 
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Celery Culture — The cultural methods of this region are among the most 
intense on record for celery as three crops are grown throughout the year. 
Seedlings are grown in hothouses for the first crop, and set in the field 
from April 7 to May 10, or as soon as the soil is workable. The rows for 
the first crop are planted from 20 to 30 inches apart. From June 9 to 25 
the second crop is planted between the first crop rows. The first crop is 
harvested from June 20 to July 10, and a third crop planted in every other 
row that was harvested. The third crop is harvested anywhere from Octo- 
ber I to January i. All blanching is by means of boards except with the last 
crop, which is blanched by earth. 



II. Hothouse Experiments 

Celery seedlings are very delicate and extremely difficult to grow in the 
hothouse unless the best of care is given them. One of the most important 
factors in their growth is the soil. Every grower knows that it takes from 
2 to 3 years of consistent work to develop what is considered a good seed- 
bed soil. Generally, by the time he has this soil improved to the desired 
tilth, parasitic enemies, such as bacteria and fungi, appear in such numbers 
as to destroy the plants. Houses were found in which the soil had not been 
changed since they were first constructed some three to six years ago. The 
method of replenishing the soil is by the use of organic manures and com- 
mercial fertilizers. 

Troubles of Houses Previous to Beginning of the Work — This method of 
handling the seed-bed led to infection. The main trouble was a yellowing 
of the young plants, similar to that of the crown rot which will be de- 
scribed later. Any time after the production of the fifth leaf the seedling 
was subject to attack. The symptoms were as follows : 

At first a slight yellowing on one side of the seedling. Two to four weeks 
later the entire plant would be yellow or dead. Only a bacterium species 
and fusarium species could be isolated from these plants by the sterile tissue 
method. "Damping off" gave some trouble, but was not serious. 

Two of these hothouses which had the above-mentioned troubles, one 
(No. i) on the farm of Tunis Drenth, and the other (No. 2) on the farm 
of Ernest Spell, were taken over by the Station and treated as explained 
in the following paragraphs: 

Cleaning, Spraying and Changing of Soil in Hothouse No. i — ^The work 
was started in this house November, 191 5, by emptying and sweeping out 
all the beds except an 8-foot end of a 3-foot side bed which was left for 
for formalin treatment. Then the house was sprayed with a 5-6-50 Bor- 
deaux mixture. This was carefully done so as not to leave a square inch 
of the inside of the house untouched by the spray. The house was closed 
for two weeks. Two-tenths of a pound of burnt limestone to the cubic foot 
of soil was then thoroughly worked through this seed-bed soil. 

Formalin P/o^^— Twenty-four square feet (previously referred to) of the 
old contaminated soil of the greenhouse was placed at one end of a 3-foot 
side bed. Next to this, but separated by a tight board partition, was placed 
96 square feet of clean soil. 
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Formalin Treatment of Plots — ^To these plots was applied one gallon of 
a 3-25-50 formalin solution to each square foot of surface. Immediately 
after applying the formalin solution, the soil was covered with several thick- 
nesses of old carpet and old fertilizer sacks, which thus helped to hold 
the fumes in the soil and thus increase its disinfecting power. This cover- 
ing was removed two days after the application. To facilitate drying, and 
aid the fumes in passing from the soil, it was stirred on the third and sixth 
days after the drenching. The soil lay from 5 to 6 inches deep in the bed, 
and dripping was very prevalent from the bottom of the bed when 100 gal- 
lons of the solution had been applied to the 120 square feet of surface. To 
see if the bottom layer of the soil was as well saturated as the top, a por- 
tion of the soil was inverted, and the lower end was found to be well 
saturated and giving off characteristic formalin fumes. As muck soils 
absorb large quantities of any solution, it was approximately half saturated 
with water before the formalin solution was applied. This is an important 
factor, and determines how much of the formalin will be retained by the 
soil before dripping occurs. After the bench is dripping freely at all parts 
of its bottom, it is a waste of material to apply more of the formalin solu- 
tion. With muck soil, previously one-half saturated, it undoubtedly would 
have been better to have used 7.5 pounds of formalin to 100 gallons of 
water instead of the same amount to 120 gallons. 

Sowing of Seed — ^Three plots of 3 square feet each were laid off on the 
old soil treated with formaldehyde for the purpose of testing just when 
celery seed could be sown without sustaining injury from the formalin. 
The formalin solution was applied February 28. Approximately, the same 
amount of seed was sown upon each plot, 3, 7 and 11 days subsequent to 
the application of the formalin. Seed was sown on the remaining iii 
square feet 11 days after the application in order to make a comparison of 
plants grown on both kinds of soil after the treatment. 

Effects of Formalin on Seed Germination — Seed sown 3 days after the 
application germinated approximately one-half as well as those sown 7 days 
after. Those sown 11 days after the application germinated approximately 
two-thirds as well as those sown 7 days after. 

This part of the experiment shows: (a) that the 3-day period prevents 
some of the seed from germinating; (b) that the 7-day period is the 
proper time to sow celery seed in order to get a maximum stand of plants; 
(c) that formalin has its maximum stimulating effect upon celery seed ger- 
mination when the seed are sown at the end of the 7-day period. 

Effect of Formalin Upon the Subsequent Growth of the Plant— "Frequent 
observations were made upon the plants throughout their seed-bed growing 
period. The plants in the 3-day plot were much scattered, but showed few 
weak-looking seedlings which would seem to indicate that the formalin 
permitted only the seed of strong vitality to germinate. 

The 7-day plot had more stocky-looking plants for the first five weeks than 
either of the other two. After this, due to their crowded condition, the 
plants became less stocky and grew rapidly. The ii-day plot grew rapidly, 
but failed to equal those in the 7-day plot. 
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Formalin Experiments in H&thouse No. 2 — After seeing the disinfecting 
power of formalin upon the soil house No. i, and at the request of Mr. 
Spell, a neighbor grower, who lost this spring practically his whole house 
of first-crop celery seedlings, a more careful and extensive series of experi- 
ments were planned in order to verify the experiment in house No. i. 

Briefly outlined the experiment ran as foUow's: 

A portion of the seed-bed containing badly contaminated soil was chosen. 
This was divided into 8 plots containing exactly 3 square feet each. Seven 
of these plots were treated with a 3-25-50 formalin solution after the same 
manner as those in house No. i. The one plot was untreated and served as 
a check; 0.77 gm. of seed was carefully weighed out for each plot. Plot 
I was sown forty hours after the application. Plots 2 to 8 were sown at 
2-day intervals after Plot i. 

Results from Formalin Treated Plots in House No. z — ^This experiment 
verified all results obtained in house No. i. In addition it showed (a) that 
the most viable seed would germinate in a formaldehyde soil 40 hours after 
the application; that there was a gradual increase in the number of germi- 
nated seeds until the maximum was reached in the 7-day plot; that the 
seedlings in the formalin-treated plots were healthy, whereas in the check 
three-fourths of them died. 

Fertilizers for Hothouse Plants — Celery seedlings are very sensitive to 
unfavorable environments. If the proper nutrition is not in the soil the 
plant weakens and is soon attacked by parasitic organisms. The plants in 
these two houses were carefully watched and as soon as they were noticed 
to be on the decline an application of nitrate of soda, at the rate of 0.03 of a 
pound to the square foot of surface was applied over the entire house. 
In addition dried blood and potash (KCl) were applied to certain plots. 
These fertilizers soon brought the seedlings back to their proper state of 
growth. 

Spraying the Hothouse — Although neither the early nor late blight ap- 
peared on the seedlings, they were sprayed March 31 and April 11 with a 
3-4-50 Bordeaux mixture. Due to the waxy secretion of the leaf, the spray 
had a tendency to collect at the base of each leaflet. This was overcome by 
the application of 3 to 4 pounds of laundry soap to 50 gallons of the spray. 

Bordeaux seemed to act as a stimulant. The line of demarcation between 
sprayed and unsprayed plots was indicated by an abrupt offset. Measure- 
ments were made April 20 on a large number of plants in both sprayed 
and unsprayed plots. The spray seedlings showed an average increase in 
height of 0.31 inches over those in the checks. 

III. Crown Rot In the Field 

Occurrence—This disease has been prevalent in this region for over ten 
years. It started in a plot of ground that had a very heavy vegetation of 
fern growth previous to the clearing. From this center of infection it has 
spread outward until it is now found more or less on nearly every farrai in 
this region. 
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Organism — The causal organism apparently is a soil bacterium or a bac- 
terium and fusarium working simultaneously. At the present time the writer 
refrains from a further discussion of the organism until further studies have 
been completed. 

Disease — The organism upon its first entrance into the plant through one 
or several of the main side roots gives the vascular system in the roots and 
crown a yellowish-brown appearance. Once in this system, it spreads out 
laterally, rotting the adjoining tissues. As a result of the above method of 
progress of the organism two or three of the leaves on one side of the plant 
are at first observed to be yellowing. This spreads to the entire foliage in 
from 2 to 4 weeks, causing a gradual dying of the plant. 

Varieties Susceptible— The organism mainly affects the Golden Self- Blanch- 
ing celery, making it impossible to grow the main commercial variety. The 
new Easy Bleacher celery partially solved the problem for this year, as 
it is partially resistant to the organism and brought the same price as the 
Golden Self -Blanching. The green stem varieties are entirely resistant, 
but are undesirable as a commercial crop for the entire year. 

Object — The object of the experiment briefly outlined was as follows : 

1. To find the germicidal values of various chemicals toward the crown 
rot organism. 

2. To see if certain compounds would stimulate the plant to such an 
extent that it becomes resistant to the organism. 

3. To discover the effect these chemicals in varying amounts might have 
upon the growth of the celery plants. 

Plot Project — Table III shows the arrangement of the chemically treated 
plots and the amounts applied. All plots were 30 x 15 feet, except Plots 
I and 2, which were 5 x 15 feet. Two different locations were used in order 
to have all plots in the worst contaminated soil. 

Results — Golden Self-Blanching celery was planted in each plot for the 
first and second crops. Due to healthy plants from the treated hothouse 
and exceptionally favorable weather conditions the first crop was partially 
free from the disease. The second crop was severely attacked and most of 
it was lost. 

Formalin (CHOH) — This was applied a few days after the spring plow- 
ing. Forty per cent formalin applied at the rate of 3,000 and 4,608 pounds 
per acre gave a partial control for the second crop. At 8 cents per pound, 
this would cost from $240 to $368.64 per acre. 

That formula applied at the rate of 3,000 pounds per acre is very toxic 
to celery seedlings is shown by the following results: One dozen seedlings 
were placed in soil, as above treated, each day after the application, for 13 
successive days. All plants died inside of a few hours until the eighth 
day, when 2 out of a dozen lived for one day. Each succeeding day's plant- 
ing showed that the toxicity was gradually passing out of the soil by the 
fact that more plants lived the longer the time was extended. On the tenth 
day the soil was thoroughly stirred by spading and the plants set on the 
thirteenth day. Approximately 90 per cent of the thirteenth day planting 
lived. 
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The plants of the three formalin-treated plots were free from Early 
Blight {Cercospora apii) until they were infected from adjoining plots. 
Thus it would seem that formalin served as a soil disinfectant against this 
organism. 

Calcium Chloride (Ca CU)— This salt does not neutralize acidity but is 
very toxic to most of the soil flora. It was applied March 31 in varying 
amounts as shown in Table III. Plot II, which received an application at the 
rate of 500 pounds per acre, gave an increase of 20 per cent in the first 
crop over the checks. 

Copper Sulfate (Cu SO* 5 H2O) — This salt, applied at the rate of 30 pounds 
per acre on Plot 8, gave a 75 per cent control. As this chemical is very 
toxic to plant growth it is interesting to note that plants were not injured 
by an application of 100 pounds per acre. 

Ferrous Sulfate (FeSOi 7 HtO)— This salt is toxic to plant growth. It 
gave a slight control in one plot. 

Composite Fertilizer, Potash and Horse Manure — ^These fertilizers, in- 
creased the growth of the plants very much, but gave no control. 

Sodium Chloride (NaCl) — ^As this is not a fertilizer, the purpose of its 
use was to set free the potash already in the soil. It showed favorably in 
one plot. 

IV. Steam Sterilization 

Object — ^The main objects of the experiment were as follows: (i) to 
discover if steam or steam plus formaldehyde would sterilize muck soil 
against the Crown Rot organism; (2) to arrive at some conclusions as to 
the practicability of using steam for soil sterilization on a field basis ; (3) to 
determine how much pressure and for how long it should be maintained in 
order to render sterilization complete. 

Field Operations — Operations were begun in the field on May i, 1916, 
and continued for 6 subsequent days. A few days previous to commencing 
the soil had been thoroughly worked and made ready for planting. 

Outfit 

Engine — ^This part of the apparatus was a 6-horse power portable loco- 
motive, Ajax boiler, which maintained a pressure from 60 to 85 pounds, 
with the gate valve slightly open. 

Hose — ^The difficulty in moving a boiler over muck soil necessitated 80 
feet of i-inch rubber hose to connect it with the pan. This was very 
efficient and withstood all pressure to which it could be subject. 

Pans — Kinds — ^Two pans, the one constructed of galvanized iron, and the 
other of spruce and hemlock, were used. 

Galvanized Pans — ^These were built 10 feet long, 6 feet wide and 8 inches 
deep, of No. 22 gauge galvanized iron, bound around the bottom by a 
2''x^'' sharpened band iron, and reinforced over the top and sides with 
four strips of i^A" x %" angle iron. Two of these ran crosswise of the pan 
and the other two lengthwise, attaching at their ends to the band of iron. 
The joints were folded double-seamed and soldered. The steam inlet was 
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in the center of the top and had a i-inch flange junior and nipple bolted to 
the top. This was connected on the inside to a "T" into whidi screwed two 
14" i-inch iron pipes which carried the steam toward the two ends. 
This could be improved by using four i^-inch pipes instead of two, 
and having each one of them extended in the direction of one of the four 
comers, terminating two-thirds the distance between the inlet and tiie cor- 
ners. The above suggested itself by an examination of the soil after 
raising the pan. Generally, the center soil was from 10° to 15° F. lower 
than that near the comer. All parts were riveted with malleable iron rivets 
4 inches apart. For ease in handling two galvanized malleable iron handles 
were riveted to each end. 

This method of adjoining, soldering, riveting and bracing made a rigid 
but lightly constmcted pan of 250 pounds weight which withstood shipment 
and field usage in a very satisfactory manner. The cost of this pan com- 
plete was $35.00. 

Wooden Pans — ^Due to the high cost of constructive material used in 
making a galvanized pan, it was thought that some sort of a box might be 
constructed that would serve in the same capacity. Thus, a box 10 feet long, 
6 feet wide and 10 inches deep, was constructed as follows: two sides and 
two ends from three pieces of hemlock I2'x8'x2"; the top from 8 pieces 
of grooved spruce boards is'xS^xi^"; two top spruce braces running 
lengthwise of the pan I2'x2"x3''; 32 feet of 254" x]^" continuous sharp- 
ened iron band around the bottom of the ends and the sides; 10 pounds of 
white lead, 3J4 dozen 11 -25-inch screws and 5 pounds of nails used in join- 
ing. Steam was admitted in the same manner as described for the galvanized 
pan. It required four men to change it from plot to plot, but when once 
in the soil little trouble was experienced by the lifting power of the steam. 
It is to be preferred to the galvanized pan for field work. The box complete 
cost $17.78. 

Temperature — A temiperature of 210° to 215° F. was maintained for i^ 
hours. This was taken by boring a hole through the top of the wooden pan 
near one end and inserting a thermometer. 

Cost — Due to the inefficiency of the boiler used in this experiment there 
was approximately $125 for the sterilization of 1/45 of an acre. However, 
the results showed that steam sterilization will control the disease. If this 
were taken up by a community, and an efficient boiler purchased so as to 
keep four lOO-square foot pans in continuous operation, it could be made 
practical, as the following figures will show. Allowing 45-minute periods, 
four pans would steami sterilize 5.333 square feet of soil per day, or in 8 
days approximately i acre. Barring the initial cost of the outfit, which 
would be a small item in community work, the problem resolves itself to a 
question of labor and fuel. The labor of four men in this community could 
be had for $10 per day. For the 8 days this would amount to $80. Add to 
this the liberal allowance of $20 for fuel and the cost of various miscel- 
laneous articles, would total $100, the approximate cost for the sterilization 

of one acre. 
p/of^_These plots were 20 feet long and 12 feet wide. All rows ran 

lengthwise. 
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Results— First Crop — ^The first crop consisted of four rows of Golden 
Self -Blanching celery. They were planted May 20 and harvested August 31. 

From averages in the first crop the checks produced as many pounds as 
the treated plots. The failure to give better results with this crop was 
probably due to the physical condition of the soil. 

The Second and Third Crops — The second crop consisted of one row; the 
third of two. The second crop was planted June 14; the third July 17. Both 
were harvested November 9. These crops showed a very decided gain in 
all plots for the steam sterilization, as may be seen from Table IV. 

Table IV 

f — Weights in Pounds. — > 

Second and 

Plots. Treatment. First Crop. Third Crops. 

1 Check-untreated, 15.00 20.00 

2 Check-untreated, 10.00 18.00 

3 Steam, 53.75 50.00 

4 Steam + 20 lbs. formalin, 86.25 71.00 

5 Check-untreated 130.00 29.00 

6 Steam + 20 lbs. formalin, 7925 1 12.00 

7 Steam, 95-00 81.00 

8 Check-untreated, 90.00 8.50 

9 Check-untreated, 96.00 700 

V. Heart Rot of Celery 

The Disease — The disease is caused by a bacterium. In the plant it pro- 
duces a rotting which gives off a putrid characteristic smell. It attacks only 
the innermost tender heart petioles and leaves. From 6 to 13 of these have 
been observed to be infected in one plant. Generally, it starts at the tip of 
the leaves, and from this point of infection extends downward to the stem. 
However, cases have been observed where infection has taken place directly 
upon the st-em. That the trouble is a serious one may be seen from an ex- 
amination of the data taken from four celery plots. These plots grew ap- 
proximately 92,000 mature plants, of which only 9,720 were free from this 
disease. The remaining 85,280, or 92 per cent of the crop, represent an entire 
loss. Reckoning these at 30 cents per dozen, this would incur a pecuniary 
loss of approximately $2,000. 

Organism — The organism has been successfully isolated according to 
Koch's four rules. It is a bacillus non-acid former, making a rather slight 
growth upon most media. It is very active upon plants when they are arti- 
ficially inoculated, causing the characteristic lesions to appear in less than 
10 hours. 

VI. Crown Rot Wilt 

Disease — This disease has been found only upon plants almost matured. It 
is a matter of chance if a diseased plant is found in its early state, as there 
are no external symptoms of the disease above ground until it has progressed 
far into the plant, f 

Upon examining the roots of diseased plants it was found that the tap 
root and surrounding roots were invariably rotted or in an advanced state 

38 EX 
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of decay. These roots led directly to the diseased portion of the crown. To 
determine that the disease did enter the crown through the roots a num- 
ber of diseased plants were chosen and the outside portion of the crown 
carefully cut off to see if there were any lesions leading to the inside 
cavity. None of these crowns showed any openings in their inside cavity. 
Thus it is only logical to conclude that the plants are infected only through 
the roots and rootlets. The organism once in the crown produces an ovoid 
cyst approximately 30 mm. in length and 15 mm. in diameter at its thickest 
portion. The medullary rays of the crown tissues are but slightly attacked 
and fall over on the sides of the cavity as folds. The rot is semi-wet in 
some cases, while wet in others, and in all instances producing a disagreeable 
odor. The first noticeable effects upon the foliage are a quick and severe 
wilting of the entire foliage as if the plants had been severely scalded. Plants 
that looked perfectly healthy at 6 a. m. are flaccid and prostrate on the 
ground by noon of the same day. This sudden and rapid wilting can be 
accounted for only in the following manner: The organism starts its work, 
as a rule, in the central region of the crown. It gradually works its way 
outward until it reaches the vascular bundles. Until this time the plants 
have a perfectly normal outward appearance. The bundles are then rapidly 
decomposed and the plant wilts as a result of its water supply being cut off. 
This year the disease caused but little loss. It is much feared by the growers 
because of the damage it has done in the past. 

Organism — The writer has in culture an organism that appears to be the 
causal one, but refrains from further discussion until more experiments 
can be conducted. 

VII. Early Blight (Cercospora apii Fr.) 

Disease — Description — ^As the disease becomes apparent in the field, the in- 
fected area of the plant appears light yellow in color, soon becomdng an ashen 
gray surrounded by a small light yellow area. While this change of color has 
been in progress the spot has become much sunken and the margin well defined. 
The mycelium now rapidly multiplies in the infected tissues, and occasionally 
parts of it are projected through the epidermis as fascicles of conidiophores 
upon which conidia are borne. As the spot reaches maturity it grows larger, 
turns a light brown color and is generally surrounded by a halo of yellow. 

If moist weather conditions prevail, the mature spot becomes covered 
on both sides with a heavy mass of conidia and conidiophores. Spots fre- 
quently coalesce, consuming an entire leaf. The spots are amphigenous 
upon both stemi and leaf. They may be circular, subcircular, trian- 
gular, angular, or half-moon in shape, according to their location upon the 
leaf. The stem may be infected directly by spores or by a continuation of 
the mycelial growth from the leaflets. The infected area becomes much 
water-soaked, sunken, and elongated in the direction of the longest axis of 
the petiole. 

Seed-Bed Infection— With this point in view, and from, the large ntmiber 
of seed-bed plants the writer has seen, he has never succeeded in finding a 
single Cercospora spot on any seedling under 6 weeks of age. From labor- 
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atory work it has been found that spores die after being exposed to desicca- 
tion from 2 to 3 months. This, accompanied with the fact that seed is rarely 
sown by most growers under 2 years, would point to the fact that there is 
little or no danger of spreading the disease by seed. 

First Appearance of the Disease — In this region the disease first made 
its appearance simultaneously over most of the farms between June 6 and 10. 

Weather — Moist, warm, weather affords the most ideal conditions for the 
rapid development and dissemination of this organism. From June 6 until 
August 30, the amount of infection gradually became worse. During the 
latter half of this period high temperature and heavy fogs prevailed with 
an increasing seriousness of the disease. From August 30 the disease was 
gradually on the wane until November i, when scarcely a Cercospora spot 
could be found over the entire acreage. 

Means of Dissemination — Manures, winds, animals, insects, tools, rain and 
cultivations are the main factors in the spreading of this organism. 

Losses — In this region the loss on the unsprayed plots varied from one- 
third to total for the first and second crops. 

Organism — ^The organism belongs to the "Fungi Imperfecti" and is classi- 
fied as a Moniliales-dematiacese-scolecosporse. 

In the leaf and the petiole of the leaf the mycelium is intercellular, fill- 
ing the intercellular spaces and the region of the middle lamellae with 
sclerotial bodies. 

In culture the organism produces an abundant olivaceous floccose growth 
of mycelium which bears conidia very sparingly. 



VIII. Late or Black Blight 

(Septoria petroselini Desm. var. apii Br. & Cav.) 

On Leaf— This blight is first brought to our attention by a small area of 
the leaf turning yellow, followed by a rapid sinking of the entire yellow 
area and changing of its color to brown. At this period the spot has a 
definite, regular border, and soon begins to produce scattered pycnidia in no 
definite location. The pycnidia are small, papillate, pinhead bodies which 
produce the conidia. They may occur upon either surface of the leaf, but 
in the Oradell-Ridgewood region they are ten times as numerous upon the 
upper surface of the leaf as on the lower. The infected area continues 
spreading until it has reached maturity. In, this State it appears with a 
light-brown central area surrounded by concentrically arranged dark-brown 
cotigenous region between it and the border. Immediately on the outside 
of the border is another area of light yellow color. 

If the spots are numerous, coalescing often results, in which most of the 
leaf is finally reduced to a dry, shriveled mass. 

On Stem — On the stem the organism produces an elongated, water-soaked 
area which soon becomes dotted with pycnidia. Infection may come from 
leaflet infection or from direct spore infection. In the stem the mycelium is 
intercellular and frequently forms sclerotial-like bodies. 
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Seed-Bed Plants—From a large number of examined seed-beds none 
were found that had the late blight. 

First Appearance in the Field— The disease first appeared in the Oradell- 
Ridgewood region July 15, and on the plots at the New Jersey Agricultural 
Experiment Station farm July 18. 

Spreading— This disease is disseminated by the same agents as mentioned 
under Cercospora. 

Losses Caused by Late Blight— The losses caused by the late blight organ- 
ism upon different farms in this region varied from the entire absence of 
the disease to a nine-tenth loss. 

The Organism— The organism belongs to the "Fungi Imperfecti" and is 
classified as Sphaeropsidales-scolecosporae. The spores are needle-shaped, 
generally 2-4 septate and occur in small papillate-pycnidial bodies. In cul- 
ture it produces a very carbonaceous growth in the media while the sur- 
face is covered with a grayish-white aerial growth. 



IX. Over-wintering of Cercospora apli Fr. and Septoria 
Petrosilini Desm^ var. apli Br. & Cav. 

Laboratory studies during the past two years of pure culture of these 
organisms in different media, and under different environmental influences, 
such as light, temperature, moisture, etc., without discovering the perfect 
stage of either, have led the writer to conclude that they are not produced 
readily or at all in artificial media. 

Further evidence has its bearing along this line in that diseased leaves 
have been kept out-of-doors in wire baskets throughout the year and exam- 
inations made from time to time to see if the perfect stage had developed. 
Likewise, this failed to show the perfect stage. Also laboratory work shows 
that the Cercospora spores die after 3 months of desiccation. Likewise, it 
was found that Septoria spores die after 8 months of desiccation. 

The above work has led the writer to believe that the organisms must 
winter as live sclerotial bodies in the leaf and petiole tissues. On Septem- 
ber 21 of this year, with this point in view, three lots of fresh celery leaves, 
badly infected with Cercospora, were placed in the field at three different 
levels relative to the earth's surface, viz., on the surface, and 7 and 10 
inches, respectively, below. The Septoria organism was treated in the same 
way, except that it was buried at another place on October 15. 

A 2J4 X 2]^ -inch top and bottom' galvanized wire netting of a 5'^-inch 
mesh was used as a protection to the buried material. Examinations have 
been and will be made throughout the coming year to determine the 
longevity of the spores and the sclerotial masses of mycelium. No results 
can be given at this time (November 20, 1916). 

X. Tiie Spell Spray Experiments 

No. J— This project was started July 21 in the worst diseased area of the 
region. Both the early and late blight were present. 
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The primary object was to see if a Bordeaux 5-6-50 would control these 
blights after they had gained a foothold 

The plots consisted of 6 i/40-acre areas of Golden Self-Blanching celery. 
Three plots each of the second and third crops were sprayed and three were 
left unsprayed. The dates of the first and last spraying were as follows: 
Second crop, July 21 and September 20; third crop, August 21 and October 
27. The second crop was sprayed on 5 different dates. The third crop on 
6 different occasions. 

The following is an explanation to Table V, which relates to Spell's experi- 
ment: 

Bordeaux, 5-6-60, Nos. i, 3 and 5. 

Checks, Nos. 2, 4 and 6. 

F=First crop in lbs. S=Second crop in lbs. 

Table V 
Results of Spell Spray Experiments 



Plot 1 


Plot 2 


Plot 8 


Plot 4 


Plot 5 


Plot 6 


F 
795 


S 
801 


F 
432 


S 
456 


F 
846 


S 
775 


F 
387 


S 
802 


F 
783 


S 
678.6 


F S 
355 860.6 



Discussion — ^The data from Table V show that the second crop which 
was sprayed to prevent early blight averaged 808 pounds for the sprayed 
plot and 391.3-!- pounds for the tmsprayed. This increase is 25.4 pounds in 
excess of a double yield for the sprayed over the unsprayed. 

Also the data from Table V show that the third crop which was sprayed 
to prevent late blight averaged 751.5+ pounds for the sprayed plots and 
372.8-I- pounds for the unsprayed. This increase is 5.9 pounds in excess of 
a double yield for the sprayed plots over the unsprayed. 

The early blight caused 99 per cent, of the damage in the second crop. 
The late blight, as previously stated, was present, but due to the warm 
weather conditions at that time of the year spread but slightly. The sprayed 
plots, when harvested October 3, showed only scattered spots of the early 
blight, whereas the checks were badly rotted by the Cercospora organism. 

The third crop was harvested November 13. Practically all the damage 
done to this crop was due to the Septoria organism, as the Cercospora began 
to vanish by the first of September. The Septoria proved to be much more 
difficult to control, and required more intense applications of the spray 
than the Cercospora. That both organisms can be checked in their progress 
with a Bordeaux 5-6-50 is conclusive from this experiment. 

No. ,?— This project consisted of two rows of Golden Self -Blanching 
celery, 240 feet in length, sprayed 3 times with 10-50 Kil-Tone, alternating 
with two unsprayed check rows. The first spray was applied August i 
and the last August 23 The two Kil-tone-treated rows produced 1,088.5 
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pounds of celery, whereas the two checks produced 747.0 pounds. This 
shows a total of 341.5 pounds on the two rows in favor of the Kil-Tone 
spray over the unsprayed plots. 

No. 2 — ^Two rows similarly arranged and of the same length as in No. 2 
were twice dusted with sulfur dust on August i and 8. The checks and 
dusted plots showed no differences. 

No. 4 — This project was begun September 20 on six i/40-acre areas of 
third crop Golden Self-Blanching celery. The primary object was to deter- 
mine if a 4-5-50 Bordeaux mixture would give as good results as a 5-6-50 
Bordeaux mixture or a 10-50 ICil-Tone. Three sprays were applied, the 
first September 20, the last October 17. 

Explanations of the Table Relating to Project No. 4: 

Bordeaux, 4-5-50, Plots i, 3 and 5. 

Checks, Plots 2, 4 and 6. 

All weights are expressed in pounds. 



Table VI 
Result of Bordeaux Spray 



Plotl 
Third Crop 


Plot 2 
Third Crop 


Plot 3 
Third Crop 


Plot 4 
Third Crop 


Plot 5 
Third Crop 


Plot 6 
Third Crop 


424 


265 


863.5 


310 


837 


286 



Discussion — ^The average for each Bordeaux plot was 304.8 pounds; that 
of the checks 287 pounds. This gave a difference of 87.8 pounds in favor 
of the Bordeaux-sprayed plots. Although these plots were adjoining No. i, 
the blight was less severe in the checks. Another reason for the difference 
between these plots in No. i and this one is that there were 4 rows to each 
plot in project No. i, whereas there were only 3 to the plot in this project. 
However, making allowance for this, the Bordeaux 5-6-50 still gave a larger 
increase. 



Xi. Tunis D re nth '8 Spray Projects 

This spray project was begun July 19, twelve i/96-acre plots being used. 
The first crop consisted of Golden Self -Blanching celery and the second of 
the New Easy Bleacher. The only blight present was the Cercospora. 

The spray materials used were Bordeaux 5-6-50 and Kil-Tone 10-50. 
Owing to the excessive rain at the time the experiment was started, 6 dif- 
ferent applications were necessary. Due to a misunderstanding, the celery 
in the plots was removed before weighings could be made. However, the 
writer saw them a few days before removal and can safely state that the 
sprayed plots were fully twice as good as the unsprayed. 
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Bordeaux Stimulation — These plots were set about July 3, and were sprayed 
on July 19 and 27, and August 7. Although among plants of the second 
crop that were blighted with the Cercospora, neither the checks nor the 
sprayed plots were infected. Thus on August 7 it was decided to discontinue 
the spraying upon this third crop. From August 10 until the crop was har- 
vested, November 10, the plants in the sprayed plots grew better and pro- 
duced heavier stools, as is shown by Table VI. The writer realizes that 
Bordeaux stimulation is a disputed question; nevertheless, the fact remains 
that with the same number of plants to each of the plots, with a uniform 
muck soil, and no disease present, there was a decided falling off in pounds 
in each of the four check plots. This, together with similar results obtained 
upon seedlings in the greenhouse, would point to the natural conclusion 
that a copper spray does have a stimulating effect upon celery plants. 

Table explanations: 

Bordeaux 5-6-50, Plots i, 4, 7 and 10. 

Kil-Tone 10-50, Plots 2, 5, 8 and 11. 

Checks, Plots 3, 6^ 9 and 12. 

All weights are expressed in pounds. 



Table VII 
Results of Spraying with Kll-Tone and Bordeaux 



Plot 

1 


Plot 
2 


Plot Plot 
8 4 


PUot j Plot 
5 6 


Pilot 
7 


Plot 
8 


Plot 
9 


Plot 
10 


pilot Plot 
11 13 


4S4.5 


4t».6 


880. 


428.6 


417. 


880.6 


44o« 


447.5 


S64.6 


4S2.5 


428.6 


804. 



XII. Kniper Spray Projects 

This experiment was started July 28. The object of the experiment was 
two-fold, viz., (a) to discover if a Kil-Tone 10-50 and a Bordeaux 5-6-50 
w^ould control the disease, and (b) to see which of these two sprays would 
prove to be the more efficient. The results are given in Table VIII. 

The experiment consisted of eight i/40-acre plots. Each of the sprays 
was used on 3 different plots. Three crops of Golden Self -Blanching celery 
were grown. The loss in the first crop was due mainly to the Cercospora 
organism, whereas in the second crop the injury was about equally distributed 
between it and the Septoria organism. The third crop loss was almost en- 
tirely due to the Septoria organism. 



Table explanations: 

Bordeaux 5-6-50, Nos. 2, 5 and 8. 

Kil-Tone 10-50, Nos. i, 4 and 7. 

Checks .''. Nos. 3 and 6. 

F=First crop. S=Second crop. T=Third crop. 
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Table VIM 
Results of Kniper Spraying Experiment 





Plot 1 






Plot 2 






Plot 3 






Plot 4 




F 


S 


T 


P 


8 


T 


P 


S 


T 


P 


S 


T 


253 


903.& 


242 


240 


270.5 


222 


183.5 


174.6 


163 


199 


231 


268.5 





Plot 6 






Plot 6 






Plot 7 






Plot 8 




F 


S 


T 


F 


S 


T 


F 


S 


T 


F 


S 


T 


196.5 


264 


240 


149 


124 


107 


208 


219 


267.5 


224.5 


247 


232 



The first crop was sprayed 3 times, the second 4, and the third 6 times. In 
all cases the Cercospora and Septoria blights were present when the experi- 
ment was started. 

Discussion — ^The averages for each plot of the following crop were: Bor- 
deaux 220.5 pounds, Kil-Tone 220 pounds, checks 166.25 pounds. For this 
crop the two sprays gave an average increase of approximately 33 per cent 
over the checks. 

The average for each plot of the second crop were: Bordeaux 260.5 
pounds, Kil-Tone 251.1 pounds, checks 149.25 pounds. This gave an approxi- 
mate increase of 40 per cent over the checks in favor of the two spray 
materials. The averages for each plot of the third crop were: Bordeaux 
259.6+ pounds, Kil-Tone 231.3-!- pounds, checks 135 pounds. 



XIII. Drenth Bros. Spray Project 

This experiment was started August i. Twenty-seven i/40-acre plots 
were laid out and sprayed twice, except Plots i, 2, 3 and 4, which were 
sprayed three times. 

The primary object of this experiment for the control of late blight was 
to test sulfur-dust, Bordeaux 5-6-50, Bordeaux 3-4*50, sulfocide, ammonical 
copper carbonate, Kil-Tone 10-50 and Kil-Tone 5-50 in a series of 3 plots 
each, distributed over approximately three-fourths of an acre. 

The growers do not distinguish between the Cercospora and Septoria 
blights, and the writer, not being familiar with conditions in previous years, 
was misled, although not intentionally. Most of this area was badly infected 
with early blight and since the spraying was started late, this disease was only 
partially checked in the second crop. 

Results will be given from only 6 of the plots. The diflEerence noted is 
due to the protection against early blight as the late blight never appeared. 

Explanation to Table IX: In field arrangement Plots 5, 6, 7 and 8 lay 
parallel to Plots i, 2, 3 and 4. Plot i— Sulfur Dust, Plot 2— Bordeaux 5-6-50, 
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Plot 3— Check, unsprayed, Plot 4— Kil-Tone 10-50, Plot 5— Bordeaux 3-4-50^ 
Plot 6 — Check, Plot 7 — ^Ammonical copper carbonate, Plot 8 — Sulfodde. 

Table IX 



Plot 1 


Plot 2 


Plot 3 


Plot 4 


Plot 5 


Plot 6 


Plot 7 1 


Plots 


256 lbs. 


254 


167 


141.5 


262 


142.5 


170 


118 



Discussion— The land in Plots i and 5 was better than in the other plots. 
Plot 5 had 38 less plants than Plot i, yet it produced 6 pounds more celery. 
Plots 2 and 6, which lay parallel, had similar soil and the same number of 
plants. However, Plot 2 produced 11 1.5 pounds more than Plot 6. Plots 3, 
4, 7 and 8 were infected with crown-rot trouble. Due to the large number 
of dead plants, nothing definite can be said of the spray treatment for the 
last mentioned plots. 

XIV. The James Neileon Project 

This experiment was started July 31. Six different applications of spray 
were made between the above date and September 26, when the spraying was 
stopped, as no blights appeared. 

Bordeaux 5-6-50 and Kil-Tone 10-50 were used as sprays. The celery is 
still in the ground as this goes to press, so no weights could be included. 
The crop was attacked by the flea beetle. The spray served as a repellant to 
this insect, and as a result a difference can be seen between sprayed and 
unsprayed plots. 



XV. The Project on the New Jersey Agricultural Experiment Station Farm 

The object of this experiment was to see if one spray would control the 
early blight organism. A Bordeaux 5-6-50 spray was applied after the 
organism had started upon the plants. Several hard rains followed, and as a 
result scarcely any difference could be seen between sprayed and unsprayed 
plots. 

XVI. Hillman Spray Project 

On the farm of Charles Hillman, near Paterson, New Jersey, the Station, 
in cooperation with Mr. L. F. Merrill, the Bergen County farm demonstrator, 
conducted an experiment for the control of the late blight on celery under 
the environmental influences of that locality. About three-fourths of an 
acre growing the New Easy Bleacher celery, which was already slightly in- 
fected with the early and late blights, was sprayed with a 5-6-50 Bordeaux 
mixture August 28. One-half of the same tract was again sprayed with a 
spray of a similar strength September 20. After September 20 spraying was 
discontinued, as the blight made little progress on sprayed or unsprayed plots. 
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On November 2 the field was last examined. The sprayed plots showed 
a slight increase in growth over the unsprayed, although not enough to more 
than pay for the cost of spraying. A slight amount of late blight was present 
on all plots at this time. 

Although the experiment failed to bring large financial returns, neverthe- 
less it brought out some important factors. 

1. In 1915 the grower lost from one-half to three-fourths of his crop of 
Golden Self-Blanching celery through the attack of the Septoria fungus. He 
sprayed once with Bordeaux after the celery was badly blighted, but got no 
results. 

2. Due to this failure in 191 5, the grower planted in 19 16 a strain of the 
New Easy Bleacher, which, in this locality, seems to be fairly resistant to 
fungus attacks, whereas in the Oradell-Ridgewood region it is frequently 
affected almost as badly as the Golden Self -Blanching variety. 

3. The one spray of 1915 and the time of application as previously referred 
to shows plainly that a s:y^stematlzed method of spraying is very essential in 
the control of this organism. 

4. Why are these epidemics of late blight so spasmodic? It might be 
argued that certain varieties and strains of varieties are more resistant than 
others; that one year the seed is more contaminated than in other years; 
that the climate is more unfavorable some years than others ; and that the 
soil is more unfavorable for the over-wintering and growth of the organism 
than others. 

From laboratory work and field observations for the past 254 years the 
writer is more inclined to believe the truth of the real cause, for these sudden 
epidemics lies in the last two theories of the preceding paragraph. 

5. In 191 2 the late blight was first noticed on this farm. It gradually be- 
came worse from year to year until the epidemic of 1915. Until this year 
(191 5) the seed-bed had been on ground that had never been planted to 
celery. In 1915 the seed-bed was chosen where considerable blight had been 
the year before. This year the seedlings were badly blighted, although the 
seed used in 1914 and 1915 was from the same source. Therefore, if the 
organism is disseminated by the seed, the blight should have been as severe 
in 1914 as in 1915. The fact that there was an epidemic in 1915 would indi- 
cate that the soil is a medium in which the organism readily passes the winter. 
The fact that the blight gradually increased in its severity from 1912 to 
the epidemic of 1915 further substantiates the theory that the organism may 
over-winter in the soil. 

Spray Gains 

In computing gains the spray work done on Spell's project No. i will be 
used as a basis, as it was in the midst of one of the worst infected areas. 

The question at once arose, "Does twice the number of pounds mean a 
doubled financial income?" After consulting the leading growers upon this 
subject and having their statements that it meant a doubling or more in 
the way of a financial income, the writer feels at liberty to make his com- 
putations upon this basis. 

Each of the sprayed i/40-acre plots No. i yielded on the average of 46 
dozen plants. This year prices have varied between 30 and 50 cents per 
dozen plants. Reckoning at 40 cents per dozen, the value of 46 dozen would 
be $18.40, the gross income from one sprayed plot. One-half of the amount, 
or $9.20, represents what each of the unsprayed plots produced in gross re- 
turns. $18.40 — 9.2o=$9.20 gain on each i/40-acre plot that was sprayed. 
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Then $2^ would represent the gain on one acre of celery minus the cost of 
spraying. On an average, the spray was used at the rate of 100 gallons 
per acre for each of the 5 sprays. Then i/40-acre plot required 12.5 gallons 
of spray for the season on one crop. 

The lime cost 2 cents per pound. The copper sulfate cost 16 cents per 
pound. A 5-6-50 Bordeaux mixture was used. Then 12.5 gallons of spray 
would require 1.25 pounds of lime and 1.5 pounds of copper sulfate. There- 
fore, 26.5 cents is the total cost of material for spraying one plot the entire 
season. The cost of material for each acre would amount to $10.00. The 
"Pomona" barrel sprayer was used. It took 2 men 20 minutes to mix and 
spray one plot. The labor of two men in applying the 5 sprays to one plot 
would cost 83^^ cents. Then, the total cost for spraying one plot would 
amount to $1.09. By the use of a power sprayer the total cost of spraying 
could be reduced to two-thirds of the amount herein given. $9.20 — 1.09= 
$8.11, the gain on a i/40-acre plot due to spraying. O^e acre of sprayed 
celery would 3deld, at this rate, $324.00 per acre profit over the unsprayed. 



Summary 

Complete control of hothouse soil organisms pathogenic for celery was 
obtained in the following manner: The old soil was removed, the house 
thoroughly swept, and sprayed with a 5-6-50 Bordeaux mixture, after which 
clean soil was placed in the benches and treated with formaldehyde 3.25-50. 
Also, old soil was treated with the above-mentioned formalin solution and 
gave good results. 

From the above treatment the largest percentage of good plants were 
taken from those plots sown 7 days after the application of the formalin. 

Dried blood, sodium nitrate and potash gave good results as fertilizers in 
the hothouse. 

A 3-4-50 Bordeaux caused an increased growth of the seedlings in the 
hothouse. 

Steam sterilization gave approximately a seven-eights control for the 
crown rot organisms. 

Formalin, copper sulfate, calcium chloride, and ferrous sulfate were the 
only chemicals that showed any germicidal effect for crown rot. 

Celery seedlings will not grow in soil treated with formaldehyde until 13 
days after the application. 

The Cercospora and Septoria blights were best controlled by a Bordeaux 
5-6-50 mixture and a Kil-Tone 10-50 mixture. 

The Cercospora occurs early in the year and reaches its maximum degree 
of dissemination only during moist, hot weather, whereas the Septoria grows 
best during cool, moist weather. 



J 
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XIII 
REPORT OF POTATO SPRAYING EXPERIMENTS ^ 

H. C1.AY Lint 

Cooperative potato spraying experiments were conducted by the Depart- 
ment of Plant Pathology during 1916. These were very similar in plan and 
scope to the ones which have been carried on for the past three years. 

New Jersey conditions possess peculiar factors bearing upon this problem, 
and the results obtained during the past year must be correlated with pre- 
vious work in order to arrive at the best interpretation. Briefly, the situation 
may be outlined upon the broad basis of the purpose for which potato spray- 
ing is done; 

(i) Control of fungous diseases. New Jersey potatoes are affected with 
practically every fungous disease of importance, but those which can be con- 
trolled by spraying assume only minor importance. The "early blight" 
{Altemaria solani) and the "late blight" (Phytophthora infestans) are the 
two important diseases encountered in the northern potato sections. These can 
be effectively controlled by spraying, but in New Jersey the late blight is only 
rarely in evidence except in the more northern counties. Even there it fails 
to assume the proportions of an epidemic. The early blight ordinarily ap- 
pears in late July at a time when the potato vines are starting to die nor- 
mally, so that its presence probably does not decrease the yields materially. 
The necessity of spraying for the control of fungous diseases does not 
impress itself, therefore, very forcefully. 

(2) Control of insect enemies. Undoubtedly, the two principal insect pests 
of the potato, the Colorado potato beetle (Leptinotarsa declimlineata) and 
the potato flea beetle (Bpitrix cucumeris), work considerable injury to 
foliage. Everyone will concede that it is necessary to apply arsenicals of 
one description or another to control the former. Actual poisoning of the 
flea beetle is a more difiicult task, and to date it can be stated that home- 
made Bordeaux mixture, to which lead arsenate has been added, is the most 
effective means of minimizing the ravages of this pest. A better control 
of the flea beetle, therefore, constitutes the first logical argument for the 
application of spray materials to potato foliage in New Jersey. 

Control of tip-burn and plant stimulation. Recent work has tended to con- 
firm the opinion of many growers and experimenters that one of the chief 
benefits of Bordeaux spraying arises because of a decreased injury due to 
tip-burn. Tip-burn is quite prevalent in this State so that a second reason 
for spraying is apparent. 

While the stimulating effect attributed to copper compounds is imper- 
fectly understood, it has been observed repeatedly in our spraying work 
that the vines on plots so treated remained green for 5 to 14 days longer 
than vines not sprayed with copper compounds. Even where the diseases 
were not a factor this has been observed, and it would appear logical to 
expect increased yields on this account. 

Some of our previous experiments summarized in the Annual Reports 
of the Experiment Station, for 1913, 1914 and 191 5, here show marked eflFects 
from Bordeaux spraying. Roughly speaking, the increase averages about 
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30 bushels per acre. The lack of consistent duplications in different parts 
of the State and the variations due to seasonal factors have tended to 
discotmt the favorable reports. From the economic standpoint the value 
of the increased yield has not always warranted the added expense. Un- 
doubtedly, this farm management phase of the problem must be considered 
before broad recommendations in potato spraying can be made. 

Five experiments were made on first-crop potatoes and one on the second 
crop during 1916. These were conducted on the farms of Messrs. J. Harry 
Kandle, at Elmer; John Bla.ck, Mount Holly; Edward Winsor, Farming- 
dale; and H. Courtney Brown, Jamesburg. The fifth was located at the 
College Farm on a part of the experimental tract of the department. These 
several experiments will be taken up separately. 

Through the hearty cooperation of several commercial concerns, the 
scope of these experiments has been considerably broadened. 

Through Mr. F. H. Pough, its research manager, the Union Sulphur 
Company of New York has provided the sulfur-lead arsenate dusts, lead 
arsenate and the machines necessary for applying the dust mixtures. 

The Kil-Tone Chemical Company of Newark, New Jersey, has cooperated 
through their chief chemist, Mr. C. D. Vreeland. This company was 
especially generous, supplying a large enough quantity for use on the numer- 
ous check plots in two of the experiments. 

The Sherwin-Williams Company, manufacturers of "Tuber-Tonic," and 
the Thompson Chemical Company, manufacturers of the "Pyrox," have co- 
operated through their managers, Mr. C. P. Jarden and Mr. O. B. Briggs, 
respectively. 

"Iron-Age" traction sprayers were generously supplied by Mr. Frank Bate- 
man, of the Bateman Manufacturing Company, of Grenloch, New Jersey. 
The courtesy of the growers with whom we have cooperated merits atten- 
tion. Added labor and expense have been incurred as well as interferences 
with other work in order to make application at the convenience of the 
department representative. 

Spraying Experiment In Cooperation with IVIr. J. Harry Kandle, 

Elmer, N. J. 

This experiment was conducted on the field used in 191 5. The area was 
divided into 37 plots, each 8 rows wide. Irish Cobbler potatoes were planted, 
but due to the fact that seed from two different sources were used it was 
necessary to plant 4 rows of each plot with the one type and the remaining 
four rows with the other in order that* the seed would not be a factor. 

One ton of 4-8-5 fertilizer was applied at the time of planting during the 
week of April 12 to 19. Four applications of spray were made on May 
27, June 6, June 17, June 29. The following materials were used: 

Kil-Tone — 10 lbs. paste to 50 gal. water. 

Bordeaux mixture — 5-5-50 + 3 lbs. of lead arsenate. 

Lead arsenate — ^3 lbs. dry powder to 50 gal. water. 

Pyrox — 10 lbs. paste to 50 gal. water. 

Tuber-Tonic — ^3 lbs. dry powder to 50 gal. water. 

Lime-sulfur — i gal. to 49 gal. water + 3 lbs. dry lead arsenate. 

Sulfur-lead arsenate — 5 parts of sulfur to i of lead arsenate. 
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AJl wet sprays were applied at the rate of roo gallons per acre. Thirty 
pounds per acre of the sulfur-lead arsenate were used. It is to be noted 
that probably larger quantities of materials were used than were necessary, 
but it was desired to put all materials on a tmifomi/ basis and to obtain 
maximum results if possible. Having established these, it will then be 
necessary, of course, to work out the minimum quantity required to obtain 
this maximum] result. In the case of Tuber tonic too large a quantity was 

Table X 

Vrelds from Plots In the Spraying Experiment Conducted In Co5peratlon 

with J. Harry Kandle, Elmer, N. J., 1916 



Plot ( 
No. I 

I 



Treatment 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 



Kil-Tone 

Bordeavz, . . . . 

Lead Arsenate, 

Kll-Tone 

Snlfiir-Lead, 

Tuber-Tonic, . . 

Kll-Tone, 

iPyrox 

I Lime-Sulfur, .. 

jKll-Tone 

iBordeaaz 

Sulfur-Lead, . . 

Kll-Tone, 

Lead Arsenate, 

Pyrox 

Kil-Tone 

Tuber-Tonic, . . 

Lime-Sulfur, 

Kil-Tone 

Bordeaux, 

Tuber Tonic, . . 

Kil-Tone 

Lead Arsenate, 

Lime Sulfur, . . 

Kil-Tone 

Sulfur-Lead, . . 

Pyrox 

Kll-Tone 

I Bordeaux, 

[Pyrox 

IKII-Tone 

I Tuber-Tonic, . . 
I Load- Arsenate, 

[Kll-Tone 

ISulfur-Lead, . . 
[Lime-Sulfur, .. 
[Kil-Tone, 



Yields in Bus hels Per Acre 



Kandle Seed 



Firsts 



328.40 

328.99 

317.70 

333.10 

320.20 

287.22 

350.0 

380.0 

341.5 

375.0 

343.0 

366.5 

855.5 

385.5 

346.7 

849.2 

288.5 

293.2 

347.0 

343.0 

280.5 

350.5 

.WO. 25 

279.0 

288.5 

.326.0 

341.2 

331.3 

354.0 

296.8 

352.8 

296.0 

366.6 

345.0 

334.0 

324.3 

350.5 



Secondai 



46.45 
36.64 
33.10 
43.30 
35.85 
41.75 
38.05 
33.65 
39.1 
35.15 
44.7 
36.26 
40.6 
42.9 
32.2 
34.6 
42.9 
39.66 
40.8 
45.0 
47.7 
52.75 
47.15 
53.6 
53.3 
49.8 
55.3 
47.0 
38.28 
48.6 
54.7 
36.45 
«2.3 
36.9 
25.5 
27.47 
22.6 



Total 



374.94 

365.63^ 

350.89 

376.40 

356.06 

328.9r 

397.95 

372.55 

380.6 

410.16 

888.7 

402.76 

896.1 

878.4 

378.9 

383.8 

331.4 

832.86 

387.8 

388.0 

828.2 

403.25 

347.46 

332.6 

341.8 

376.8 

396.5 

378.3 

392.28 

345.4 

407.5 

332.45 

398.9 

381.9 

350.5 

351.77 

373.1 



Firsts 



345.08 

338.95 

282.78 

339.76 

.333.54 

314.42 

369.0 

321.0 



342.8 
.348.0 
328.8 
319.5 
322.8 
.314.5 
.349.5 
307.2 
.346.0 
.377.5 
344.7 
359.5 
312.0 
332.0 
296.0 
320.5 
311.2 
367.5 
314.0 
361.3 



Mlnch Seed 



Seconds! 1 Total 
I 



46.45 
36.64 
46.57 
43.30 
35.85 
44.98 
42.40 
34.115 



48.66 

32.2 

34.6 

39.0 

47.6 

56.6 

40.9 

43.65 

54.9 

43.85 

53.6 

53.3 

58.9 

55.3 

51.8 

47.^ 

48.6 

47.5 

32.9 

34.86 



391.53 
375.50 
329.35 
383.06 
384.39 
359.40 
411.40 
366.15 



391.35 

380.2 

361.4 

358.5 

370.4 

371.1 

390.4 

360.85 

400.9 

421.35 

398.3 

412.8 

370.9 

387.3 

347.8 

368.35 

359.8 

414.7 

346.9 

396.16 



applied for the first two sprays. Some injury to the vines resulted, and 
for that reason it would be unfair to this material to accept the yields as 
a correct index of its value when properly used. 

The two types of seed used are referred to as "Kandle Seed" and "Minch 
Seed,*' respectively. Both Mr. Kandle and Mr. Minch are leaders in the 
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production of second-crop seed in South Jersey. The Kandle tubers were 
medium to large in size, had been planted early in 191 5, and had arrived 
at a normal maturity before frost. The Minch seed were quite small, grown 
from stock planted late in 19 15, and had not fully matured before frost. In 
view of the fact that Mr. Minch advocates the use of these small tubers, 
this comparison of his seed with the best of what might be called "normal" 
second-crop seed was considered worthy of attention. In all, there were 
28 plots in which these two types of seed were planted. The mathematical 
average for the Kandle seed was 367.32 bushels per acre and for the Minch 
seed 378.21 bushels per acre. While this difference is not large, it opens up 
a very interesting problem in second-crop production. 

The yields from the various plots of this experiment are given in Table X. 

In calculating the influence of any spray material, the "calculated yield" 

for any particular plot has been computed on the basis of the yields of the 

check plots on either side. The difference between this calculated yield and 

the actual yield has been taken as the difference due to the spray material. 

In this experiment Kil-Tone was used as a check, and the following table 

shows the relative efficiency of the different spray materials as compared 

with Kil-Tone : 

Average 
Spray Difference 

Kil-Tone Check 

Bordeaux, ' , — 4.74 

Lead arsenate, — 17-97 

Sulfur-lead arsenate, — 18.98 

Tuber-tonic, 

Pyrox, — ^21.31 

Lime-sulfur, — 23.44 

(Average yield 13 Kil-Tone plots — 386 bushels per acre.) 

Experiment in Cooperation with Mr. John Biack, l^ount Holly, N. J. 

This experiment was conducted on 27 plots each 8 rows wide. The blocks 
were located in the middle of an irregular-shaped field, about 35 acres in 
size. The actual area under test was about 20 acres. The field has been 
intact for a number of years, and should be very uniform in fertility. The 
soil is a rather light phase of loam, in a high state of cultivation and 
admirably adapted to potatoes. 

The field was planted with Irish Cobbler potatoes, northern-grown seed. 
A very uniform stand was obtained and the entire field was listed as one 
of the best in the vicinity of Mount Holly duriag the season. 

In general, this experiment duplicated the one conducted at Elmer. Bor- 
deaux mixture was used on the check plots rather than the Kil-Tone, as at 
Elmer, and Tuber-tonic was used as a dry dust in mixture with the Limeoid 
to demonstrate the advantages of a fungicidal spray over the Paris green 
treatment most common in this section. We set apart three plots to be 
dusted at the direction of Mr. Black. This might more nearly represent 
the actual farming practice than if the Department had assunued this direc- 
tion. In this connection it should be noted that only two applications of 
Paris green were necessary to control the Colorado potato beetle effectively. 
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All other plots were sprayed four times during the season — ^June i, June 12, 
June 19 and June 28, respectively. 

Through the cooperation of Mr. F. E. Embree, of the Burlington County 
Farmers' Exchange, we were able to test out Mechling's Hydrox- 
cide, a proprietary Bordeaux. This material was used at the rate of 10 
pounds to 50 gallons of water. 

Table XI 

Results of Potato-Spraying Experiment Conducted In Codperation with 

John Black, Mount Holly, N. J., 1916 



Plot 
No. 



SPBAY 



I 



1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 



J 



Bordeaux (Check), .. 

Hydroxclde, 

Kll-Tone 

Bordeaux (Check), . 

Lead Arsenate 

Sulfur-Lead Arsenate, 
Bordeaux ((Theck), .. 

Paris Green, 

Tuber Tonic 

Bordeaux (Check), 

Kll-Tone 

Lead Arsenate, 

Bordeaux (Check), .. 
Sulfur-Lead Arsenate, 

Paris Green 

Bordeaux (Ciieck), .. 

Hydroxcide, 

Sulfur-Lead Arsenate, 
Bordeaux (Check), .. 

Tuber Tonic, 

Kil-Tone 

Bordeaux (Check), .. 

Lead Arsenate 

Tuber Tonic, 

Bordeaux (Check), .. 
Sulfur-Lead Arsenate, 
Paris Green 



Yields in Bushels Per Acre 



Actual 
Yield 



197.74 
222.84 
180.90 
262.29 
229.28 
184.79 
252.84 
210.29 
246.78 
270.20 
197.21 
280.84 
244.34 
242.94 
201.07 
255.55 
236.54 
214.14 
221.35 
190.25 
19S.39 
210.85 
182.81 
173.17 
211.87 
191.04 
160.67 



Calculated 
Yield 



212.59 
227.43 



252.81 
252.32 

• • • • • • 

258.29 
264.24 

261 !56 
252.94 

248.07 
251.80 

244.15 
232.75 

2i7!85 
214.35 

211.19 
211.53 

211.87 
211.87 



Spray 
Difference Due 



• ••••• 

+ 10.05 
— 46.49 


•••••• 

— 28.08 

— 67.53 


— 29.00 

— 17.51 


+ 27.40 



— 5.13 

— 50.73 

— 7.61 

— 18.61 



— 27.00 

— 15.96 



— 26.38 

— 38.36 



— 20.88 

— 61.20 



The crop was dug about August 14 to 21. The tubers. were of excellent 
quality and the grading was rather close. Consideration should, therefore, 
be made of this in regarding the yields of first size tubers. 

The relative efficiencies of the various spray materials are shown to better 
advantage in the following table: 

Average difference in bushels per acre 
Spray Material Firsts Seconds Total 

Bordeaux (Check) * 

Hydroxcide, + 1.26 — .04 + 1.22 

Kil-Tone, —36.60 — 5.66 —42.26 

Lead arsenate, — 11.44 + 4'ii — 7-33 

Sulfur-lead arsenate, — 32.44 — 4.92 — 37.36 

Tuber-Tonic* 

Paris green, —47.88 — 5.76 -- 53-64 

* Average yield of Bordeaux check plot 225.17 bushels p er acre. 
^ Omitted since material w as not applied as a wet spra y. 
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Spraying Experiment Conducted in CoSperation with IVIr. Edward Winsor, 

Farmingdaie, N. J. 

Spraying work in Monmouth County has heretofore been done on pota- 
toes of the American Giant variety. No differences of practical importance 
were obtained due to spraying treatments in the experiments conducted at 
Freehold in cooperation with Mr. Frank Jones. It was noted that the ex- 
ceptional fertility of this field might have been a factor in producing these 
negative results. 

Table XII 

Results of Spraying Experiment Conducted in Cooperation with Edward 

Winsor, Farmingdaie, N. J., 1916 



Plot 

No. 



1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



VARIETY 



Cobbler, 
<i 

• 4 
<< 
«( 
<< 
t< 
il 
it 
<< 

Aroostook 

n 
(I 
<i 
(t 
<l 
t< 
l( 

i4 

<4 
«« 
44 
4« 
44 
44 



Prize, 
44 

44 

44 

44 

44 

44 

44 

44 

t* 

*t 

44 
<4 
44 
«< 





Yields 


In Bushels Per 


Acre 


SPRAT 


Calculated 
Yield 


Actual 
Yield 


DifTerence 


Kll-Tone, 


241.irr 
224.25 

215!49 
224.15 

226.30 
210.73 

316.92 
331.29 

35i!33 
354.99 

362.'i6 
365.54 

368.22 
368.11 

357.33 


259.1 

251.33 

250.33 

206.83 

252.0 

301.0 

232.83 

267.16 

207.75 

213.16 

301.55 

381.66 

397.66 




Bordeaux-Lead Arsenate, 
Lead Arsenate 


+ 9.66 
+ 26.08 


KU-Tone. 


Sulfur-Lead Arsenate, ... 
Bordeaux-Lead Arsenate, 
Kll-Tone 


+ 36.61 
+ 76.85 


Lead Arsenate, 

Sulfur-Lefld Arsenate, . . . 
Kll-Tone, 


-f 40.86 
— 11.98 


Kil-Tone 




Bordeaux-Lead Arsenate, 
Lead Arsenate 


+ 64.74 
-4- Rft.qr 


Kll-Tone, 


.347.66 1 


Sulfur- Lead Arsenate, ... 
Bordeaux-Lead Arsenate, 
Kia-Tone 


338.33 ' — 13.0 
345.00 1 — 9.99 
358.66 


Lead Arsenate 


382.00 4- 19.90 


Sulfur-Lead Arsenate, . . . 
Kil-Tone 


370.00 1 -^ 4.46 
368.33 


Bordeaux-Lead Arsenate, 
Lead Arsenate. 


376.66 
353.66 
368.00 
359.16 
346.66 


-f- 8.44 
— 14.45 


Kll-Tone 




Sulfur-Lead Arsenate, . . . 
Kil-Tone, 


+ 1.8S 







Spraying work in other parts of the State in which the results were more 
favorable was done on Irish Cobbler potatoes. Accordingly, it was planned 
to test out the various spray materials on the two varieties of potatoes in 
the same field. Such conditions were generously provided by Mr. Edward 
Winsor on his farm near Farmingdale. 

The soil of this field was a sandy loam in a high state of cultivation, well 
adapted to potatoes. It is underlaid at a shallow depth by a greensand 
marl. 

While it was impossible to plant the typical American Giant potatoes, the 
object of the experiment was not destroyed since the Aroostock Prize pota- 
toes actually planted are very similar to the Giants . in fact, most buyers 
fail to differentiate between the two varieties. 

39 BX 
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The experiment was carried out on lo plots, each 4 rows wide, with 
the Irish Cobbler potatoes, and on 15 plots, each 8 rows wide, with the 
Aroostock Prize potatoes. The different treatments were duplicated on 
the Irish Cobblers and repeated 3 times on the Aroostook Prize. 

Like all other experiments conducted this year, the Irish Cobblers received 
4 applications of spray and, as was the case in 191 5, it was impossible to 
spray the Aroostook Prize more than 3 times. The applications of spray 
were made on May 25, June 5, June 15, June 26. The first spray was 
omitted on the Aroostook Prize since these potatoes were not suflSciently 
large for spraying. 

The relative efficiencies of the various spray materials are shown to better 
advantage in Table XII. 

Average Difference from Checks 
in bushels per acre 
Spray Material Irish Cobbler Aroostook Prise 

Kil-Tone (Check) 

Bordeaux, + 43.25 + 20.73 

Lead arsenate, -j- 3347 + 23.94 

Sulfur-lead, -j- 12.27 — 2.24 

Average yield 4 Kil-Tone checks, Irish Cobblers — ^227.97 bushels per acre. 

Average yield 6 Kil-Tone plots, Aroostook Prize — ^348.47 bushels per acre. 



Report of the Spraying Experiment Conducted In Codperation with 

i^r. i-i. Courtney Brown, Jameshurg, N. J. 

The experiment of 1916 carried on in cooperation with Mr. Brown is 
almost a duplicate of the one conducted on this farm in 191 5. The field of 
about 4 acres was divided into 22 plots of 4 rows each, the scheme of 
treatments being repeated 4 times. 

In addition to the usual comparisons of sulfur-lead arsenate, Bordeaux 
and lead arsenate, it was thought advisable to use the sulfur-lead arsenate 
as a wet spray as well as a dust. Quite probably a better distribution of 
the materials is accomplished by the wet than by the dust sprayers. To 
learn to what extent the yields would differ, due to a more effective method 
of applying the spray material, this feature was included in this experiment. 

The plots of this experiment were sprayed 4 times during the season and 
the main points of variance between this and other spraying experiments 
lay in the fact that the sulfur-lead arsenate was applied also as a wet spray, 
that a more concentrated spray material was used, and that Green Moun- 
tain potatoes were grown instead of Irish Cobblers. 

The strengthening of the spray solution was necessary because the ma- 
chine used was able to deliver only 75 gallons per acre instead of 100. It 
was desired to use the actual amount of materials applied per acre as the 
standard rather than gallons of spray, and hence the increase. 

In preparing the wet mixture of sulfur and lead arsenate it should be 
noted that a very satisfactory method of wetting down the sulfur is to use 
a dilute solution of glue rather than plain water in preparing the paste. 
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The results of this experiment are shown in Table XIII. 

Table XIII 

Results of Spraying Experiment Conducted In CoSperatlon with A. 

Courtney Brown, Jamesburg, N. J., 1916 



Plot 
No. 



TBBATMBNT 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 



Sulfur-Lead Arsenate (Dust), 

Bordeaux-Lead Arsenate, 

Lead Arsenate, 

Sulfur-Lead Arsenate (Dust), 
Sulfur-Lead Arsenate (Wet),.. 

Bordeaux, 

Sulfur-Lead Arsenate (Dust), 

Lead Arsenate, 

Sulfur-Lead Arsenate (Wet),.. 
Sulfur-Lead Arsenate (Dust), 

Bordeaux, 

Lead Arsenate, 

Sulfur-Lead Arsenate (Dust), 
Sulfur-Lead Arsenate (Wet),.. 

Bordeaux, 

Sulfur-Lead Arsenate (Dust), 

Lead Arsenate 

Sulfur-Lead Arsenate (Wet),.. 
Sulfur-Lead Arsenate (Dost), 

Bordeaux, 

Lead Arsenate, 

Sulfur-Lead Arsenate (Dust), 



Baskets 
Per Plot 



Bu. Per 
Acre 



41.5 
88.5 
89.5 
33.0 

UO.O 

89.3 
44.0 
42.8 
42.0 
42.5 
47.0 
40.5 
35.5 
36.5 
43.5 
89.5 
86.0 
88.7 
41.3 
34.0 
87.5 
44.0 



280.8 
204.8 
210.2 
175.6 
178.3 
198.5 
234.2 
224.8 
228.5 
226.1 
250.0 
215.8 
188.8 
194.2 
281.8 
210.2 
191.5 
206.0 
200.7 
180.9 
199.7 
234.2 



Calculated 

Bu. Per 

Acre 



DlfFerenee 
Due to 
Spray 



212.4 
194.0 

i95!i 
214.6 

23i.'5 
228.8 

2i3!8 
201.8 

195.9 
203.0 

• • • • • 

210.1 
200.9 

217.9 
226.1 



— 7.6 

-H 6.2 

• • • •• 

— 16.8 

— 16.1 



— 6L7 

— 6.3 

• • • •• 

-J- 36.2 
-f 14.0 



+ 1.7 
-1-28.3 

• • • •• 

— 18.6 

— 3.9 



— 37.0 
-26.4 



The relative efficiency of these sprays is shown to better advantage in the 

following table: 

Mathematical Average Difference 

Average, Bushels Prom Calculated 

Spray Material Per Acre Yields 

Sulfur-lead (dust), 213.7 + .76 

Bordeaux, 213.1 + -76 

Lead arsenate, 210.3 6.30 

Sulfur-lead (wet), 200.5 — 6.32 



From the foregoing table it is quite apparent that no difference of prac- 
tical importance were to be observed in the yields. It is interesting to note 
that on the basis of the mathematical averages of the yield on the various 
plots there is a difference of — 13.2 bushels per acre. On the basis of the 
difference between the actual and calculated yields, the average is only — 6.32 
bushels per acre. Similarly, the average difference between sulfur-lead dust 
and lead arsenate is changed from — 3.4 to — 6.3 bushels per acre. In this 
case the difference is an increase, in the former a decrease. In no event 
are the differences especially indicative either way, but they illustrate the 
importance of method in interpreting the same plot yields. 

The fact that the sulfur-lead arsenate was less effective when applied wet 
than dry is quite the reverse of what was anticipated when the work was 
started. It was thought that the more even distribution of the material 
would give an increased rather than a decreased yield. Exactly the same 
quantity, 30 pounds per acre, was applied by the two methods. 
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Report of the Potato Spraying Experim«nt Conducted on the Plant 

Pathology Plots, New Brunswick, N. J. 

This experiment was designed to permit a more intimate study of the 
influence of Bordeaux mixture spraying on potatoes than is possible in the 
cooperative experiments throughout the State conducted on a commercial 
scale. 

Instead of the plot, the hills themselves, being harvested separately, served 
as the basis of comparison. Variations in our previous results were pos- 
sibly due, in part, to the fact that different varieties of plants may not 
respond in like manner to Bordeaux treatment. To see to what extent such 
a factor is operative we used 4 varieties of potatoes. 

Three of the varieties used are undoubtedly of greatest importance vrithin 
the State. They are the Irish Cobbler, Giant and Green Mountain. A 
fourth variety, the Jersey Red Skin, was used since interest has again been 
taken in this variety in certaiji parts of South Jersey. 

Four rows of each variety of potatoes were planted, and in order to 
eliminate the seed as a source of variation, the seed tubers were quartered, 
the four pieces thus formed occupjring the same position in the four differ- 
ent rows. The rows in this experiment were 76 feet long, each containing 
38 hills placed two feet apart. The rows were 4 feet apart, allowing each 
hill ample room for its maximum development. 

The rows of this experiment with their treatments were as follows: 

Row 
No. Variety of Seed Spraying Treatment 

I Irish Cobbler, Lead Arsenate. 

Z " " Bordeaux-Lead Arsenate. 

3 Jersey Red Skin, ; Lead Arsenate. 

4 " " " Bordeaux-Lead Arsenate. 

5 Green Mountain, Lead Arsenate. 

6 " " Bordeaux-Lead Arsenate. 

7 American Giant, Lead Arsenate. 

8 " " Bordeaux-Lead Arsenate. 

9 Irish Cobbler, Lead Arsenate. 

10 " " Bordeaux-Lead Arsenate. 

11 Jersey Red Skins, Lead Arsenate. 

12 " " " Bordeaux-Lead Arsenate. 

13 Green Mountain, Lead Arsenate. 

14 " " Bordeaux-Lead Arsenate. 

15 American Giant, Lead Arsenate. 

16 " " Bordeaux-Lead Arsenate. 

The Irish Cobbler seed used was second-crop selected stock grown by Mr. 
J. Harry Kandle at Elmer, N. J. The Jersey Red Skins were grown by the 
Minch Bros, of Bridgeton, N. J. The Green Mountain seed was commer- 
cial seed secured from New York State. The seed used was selected for 
uniformity and freedom from disease from a large pile in the warehouse 
of Chamberlain & Barclay at Jamesburg, N. J. From Mr. D. Howard 
Jones at Freehold, the writer secured some of the American Giant seed 
grown especially for Mr. Jones in the mountainous parts of Pennsylvania. 
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This seed was probably of much better grade than that used in common 
practice, but the unfavorable soil conditions at New Brunswick did not 
permit of a large yield. 



Table XIV 
Influence of Bordeaux Spraying on First-Size Potatoes 





Bordeaux-Sprayed 


Lead Arsenate-Sprayed 




YABIBTY 


1 


• 


5^ 


i 


:3 

m 

m 

1 


4.* 

li 


53 

si 


hi 


Irish Gobbler, .... 

Red Skim 

Green Mountain, . . 
Giant. 


2 

4 

6 

8 

10 

12 

14 

16 


1.880 
4.680 
8.892 
8.110 
8.110 
4.680 
8.945 
2.892 


182.3 
116.2 
144.8 
146.2 
182.0 
114.0 
162.8 
148.0 


1 

3 
6 

7 

9 

11 

18 

15 


1.000 
8.890 
8.580 
2.818 
8.406 
6.000 
8.680 
2.560 


118.9 
183.8 
143.3 
160.5 
145.6 
117.0 
180.5 
177.7 


+ 0.380 
+ 0.740 

— 0.188 
+ 0.292 

— 0.296 

— 0.320 
+ 0.265 

— 0.158 


+ 18.4 

— 18.6 
+ 1.0 

— 4.8 


Irish Ck>bbler 

Bed Skin 

Green Mountain, . . 
Giant, 


— 18.6 

— 3.0 

— 18.2 

— 84.7 







The potatoes were planted on May 21 and were harvested on October 8. 
The plants were given 4 thorough applications of spray during the season. 
It would havie been possible to have given more than this number of appli- 
cations, but since four is the largest numjber of applications it is possible to 
make in commiercial work, it was thought unadvisable to do so. 

Table XV 
Influence of Bordeaux Spraying on Second-Size Potatoes 



VAEIBTT 



Irieh Gobbler, ... 

Red Skin, 

Green Mountain, . 

Giant 

Irish Gobbler, ... 

Red Skin 

Green Mountain, . 
Giant, 



Bordeaux-Sprayed 



o 
I 



s 



|4 

s 

2 



•a • 

n 

S S3 



2 

4 
6 
8 
10 
12 
14 
16 



8.90 
8.66 
6.05 
6.57 
5.27 
10.20 
7.70 
7.66 



28.00 
31.82 
36.22 
27.06 
37.10 
84.80 
86.70 
35.32 



Lead Arsenate-Sprayed 



o 

I 

PS 



I 

u 

% 

a 

p 

55 



■fl • 



^ 



e 

a p 



1 

3 

5 

7 

9 

11 

18 

15 



9.50 
10.31 
5.50 
8.21 
4.57 
12.40 
7.87 
8.28 



24.76 
29.80 
89.55 
29.68 
40.40 
31.10 
28.10 
31.32 



Si 



I 

w 

04 

u 

s 

p 



— 0.60 

— 1.65 

— 0.46 

— 2.64 
+ 0.70 

— 2.20 

— 0.17 

— 0.62 






+ 8.25 
+ 2.02 

— 8.88 

— 2.63 

— 3.30 
+ 3.20 
+ 7.60 
+ 4.00 



In harvesting, the yield of each hill was taken separately, and the tubers 
sorted into two grades. The total number of potatoes to each hill was taken 

40 EX 



6i4 NEW JERSEY AGRICULTURAL COLLEGE 

together with the number of first and seconds. Weighings were niade oa a 
torsion balance and weights are within 5 gm. 

The results are given in Tables XIV, XV and XVI. 

An inspection of the data obtained fronH this experinnent fails to shoiv 
any consistent advantage in Bordeaux spraying. While the work was done 
on only a relatively small number of hills, still the conditions were fairly 
uniform and the data on yields taken with the greatest possible accuracy. 

The only indication that shows any consistency in the entire experiment is 
to the effect that the number of second-size tubers per hill has been decreased 
by Bordeaux spraying. In 7 out of a possible 8 cases, this fact is borne out. 
In 5 out of a possible 8 cases these second-size tubers were larger than in 
the corresponding lead-arsenate-sprayed hills. 



Table XVI 
ComparlBon of Total Yields 



Bordeaox-SiMrayed 


Lead Arsenate-Sprayed 
















Differences 
Yield (1) 










Yield (2) 




Yield (1) 


Yield (2) 




Yield (1) Yield (2) 


gm. 


gm. 


iiow No. 


gm. 


gm. 


Eow No. 


gm. gm. 






2 


6,885 


9,485 


1 


4,400 


8,695 


+ 2.485 


+ 740 


4 


ao.280 


10.485 


3 


19,800 


11,686 


+ 1,490 


— 1,170 


6 


18.605 


6.053 


5 


19,500 


8,285 


— 895 


-1,232 


8 


16,883 


5,730 


7 


16,210 


9,290 


+ 673 


— 3,500 


10 


18,880 


7.280 


9 


18,830 


6,826 


— 4,460 


+ 400 


12 


20,266. 


18,290 


11 


22,215 


14,685 


— 1.960 


— 1,»45 


14 


23,700 


9,060 


18 


25,296 


8.391 


— 1,595 


+ eeo 


16 


13,015 


10,280 


15 


17.405 


10.095 


— 4,890 


+ 185 



There are apparently no consistent differences in the results due to the 
variety of potatoes. As far as total yields are concerned, the lead arsenate 
rows show in 5 out of 8 cases a greater return than the corresponding 
Bordeaux rows. 

In principle, this experiment appears to be in accordance with our best 
conception at the present time. Soil differences apparently played an 
important role in these results since the duplicate plots with the same variety 
of potatoes almost invariably show a reversed effect. 



Report of Second-Crop Spraying Experinnent Conducted in CoiSperation 

with Mr. J. Harry Kandle, Elmer, N. J. 

Very beneficial results were obtained in the second-crop spraying work 
in 1915. A repetition of this part of the work was, therefore, considered 
advisable. A field of about 8 acres was divided into 23 plots of equal sizes, 
each 8 rows wide. 

Irish Cobbler potatoes were grown, second-crop seed kept in cold storage 
until late July being used for planting. Due to the fact that an improved 
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Strain of seed was used on Plot i, and also that no yield data were taken 
on Plot 16, it has been necessary to give only the mathematical averages of 
the yields on the various plots. 

The yields on the various plots, together with the yields on the same, are 
shown in Table XVII. 



Table XVII 



Foot 
No. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 



SPRAY TBBATMBNT 



Bordeaaz-Lead Arsenate.* 
Snlfar-Lead Arsenate, . . 

Lead Arsenate, 

Bordeaaz-Lead Arsenate, 

No Spray, 

Modified KU-Tone, 

Bordeaux-Lead Arsenate, 

Kil-iy>ne 

Sulfur-Lead Arsenate, ... 
Bordeaux-Lead Arsenate, 

Lead Arsenate, 

No Spray, 

Bordeanx-Lead Arsenate, 

Modified Kll-Tone 

Kil-Tone, 

Bordeaaz-Lead Arsenate, 
Snlfnr-Lead Arsenate, ... 

Lead Arsenate, 

Bordeaux-Lead Arsenate, 

Modified Eil-Tone 

KU-Tone, 

Bordeaux-Lead Arsenate, 
Kil-Tone ^ 



Baskets 
Per Plot 



114.0 

96.0 

94.0 

93.0 

90.0 

111.0 

111.0 

117.5 

103.5 

107. 

93.5 

98.5 

106.5 

114.5 

103.0 



8S.0 
88.5 
93.0 
89.0 
89.0 
S7.0 
92.0 



Baskets 
Per Acre 



299.2 

252. 

246.8 

244.0 

236.5 

291.5 

291.5 

306US 

277.1 

281.0 

245.3 

258.6 

279.5 

800.5 

270.6 

231.0 
282.3 
244.0 
233.5 
233.5 
228.3 
241.5 



Bushels 
Per Acre 



187.2 
157.6 
154.8 
152.5 
147.8 
182.3 
182.3 
192.9 
173.3 
275.7 
153.5 
161.7 
174.8 
188.0 
169.2 

• • • • • 

144.4 
145.3 
152.0 
146.0 
146.0 
142.9 
151.0 



* Not ln<d,i]ded because of difference In seed used. 



The comjparative efficiencies of the various sprays are shown to better 
advantage in the following table: 



Average 




Yield. 


Different 


16346 




151.03 


— 12.13 


154.7s 


— 8.71 


172.10 


+ 8.64 


164.77 


+ 1.31 


158.43 


— 5.03 



Spray Material No. of Plots 

Bordeaux (check), 6 

Lead arsenate, 3 

No spray^ 2 

Modified Kil-Tone 3 

Kil-Tone, 4 

Sulfur-lead arsenate, 3 

In 1915 the average increase for the Bordeaux plots was about 45 bushels 
per acre over the lead arsenate checks. This year the increase was only 
about one-fourth as large. In 1915, both the Colorado potato beetle and 
the early blight were very prevalent, and it was suggested at the time that 
the seemingly large increase was probably ivLe to a control of these two 
pests. This year neither of these was a factor and the decreased effect of 
spraying would tend to confirm the previous statement. That these factors 
played a minor role in 1916 is further evident by the fact that the Bordeaux 
plots 3rielded only 8.71 bushels per acre more than those not sprayed. 
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Taken as a whole, the yields are all so close together that by the time 
the experimental error of the average is taken into consideration, there is 
no large increase in any case. 



General Summary 

While other phases of the potato-raising problem are probably of greater 
importance in a practical way, still large amounts of money are spent 
annually for spray materials of divers descriptions, and from the economic 
standpoint it is highly important that the most efficient spraying treatment 
be outlined 

New Jersey conditions are such that many of the principles of potato- 
raising, which in other States are almost axiomatic, fail to work out. Even 
within the confines of this relatively small State, the conditions are so vari- 
able that results obtained in one section fail of duplication in another. 

Generally speaking, the spraying results at Elmler on Irish Cobblers have 
been quite in favor of Bordeaux mixture. The results in 1916, with an 
increase of about 20 bushels per acre for Bordeaux over lead arsenate, 
can be considered as about an average result to be expected there. 

At Mount Holly the results this year, in a measure, duplicate those 
obtained last year. An average increase of 53.64 bushels per acre has 
resulted from the application of Bordeaux mixture rather than Paris green, 
the insecticide comtmonly emiployed. Lead arsenate shows up uncommonly 
well, however, with only 7.33 bushels per acre less than Bordeaux, the 
equivalent of 46.31 bushels per acre over Paris green. Under the condi- 
tions of this particular experiment, lead arsenate alone would have been 
the cheapest material one could have bought. From both the results this 
year and in 191 5 it is quite apparent that lead arsenate as a wet spray is 
much more economical than Paris green as a dust. 

In Monmouth County appreciable differences in yields were obtained in 
both Irish Cobblers and Aroostook Prize. The fact that these differences 
were smaller with the Prize than with the Cobblers would tend to confirm 
our previous opinion to the effect that the variety of the potatoes is an 
important contributing factor. 

At Jamesburg the work on Green Mountains practically duplicates the 
results of 191 5. No difference of economic importance has been obtained 
there either year. Perhaps here again variety, as well as locality, influences 
results. 

Despite the seemingly correct miethod of experimentation on the plots 
at the College Farm, there resulted one of the most noteworthy contra- 
dictions in results of all obtained in the State. Quite probably the method 
of experimentation employed on the College Farm, with seed differences 
compensated for and yields accurately determined for each hill, gives just 
as indicative results as the large yield experiment. 

In general, the comimiercial sprays have shown up well in comparison 
with the standard home-made Bordeaux. Mechling's Hydroxcide at Mount 
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Holly equalled the Bordeaux. Kil-Tone gave a slightly larger yield than 
Bordeaux at Elmer. It is sonnewhat singular that at Farmingdale and 
Mount Hblly this material undoubtedly gave lower yields than Bordeaux, 
and yet at Elmer, in case of both the first and second crop potatoes, the yields 
were slightly larger than with Bordeaux. Pyrox in the one experiment gave 
a slightly lower yield than Bordeaux, but when it is considered that the dif- 
ference is not more than twice the experimental error, there is nothing 
detrimental to be said of the spray. 

Due to the fact that Tuber-Tonic was used in larger amounts than is 
recommiended, it would be unfair to accept the results as indicative of the 
true merit of this material. 

The sulfur-lead arsenate mixture is not as effective as Bordeaux. This 
could not be expected from any dust mixture. Undoubtedly, better results 
are obtained from this mixture than from straight Paris green, and when it 
is considered that in a certain period of time one can dust from three to 
four times the acreage that can be covered in spraying, it appears that under 
certain conditions of labor shortage it would be more economical to duSt 
than to spray. 

A very thorough application of dust can be made with certain machines 
now on the market and the problem of dust or spray applications rests on 
a very careful analysis of the economic factors. 

Roughly speaking, the dusting costs about half as much as spraying with 
honne-made Bordeaux. Sulfur dusting costs approximately twice as much 
as Paris green, but the results thus far point to the superiority of the sur- 
fur-lead arsenate mixture. 

The past season has not been especially favorable for obtaining large 
differences. Both insect and fungous pests were at a minimfum and the 
seasonal conditions being especially conducive to growth, would make any 
increasing of the yield all the more difficult. 

The variability of results at different points of the State is again demon- 
strated. Unquestionably, a better spraying system than the use of Paris 
green can be devised in some section of the State, particularly on Irish Cob- 
blers. Lead arsenate alone has so closely approximated Bordeaux in sev- 
eral experiments this year that it was undoubtedly the cheapest spray 
under those especial conditions. For convenience, the commercial prepara- 
tions have many points in their favor. 

The comlplete answer to the potato-spraying problem cannot be said to 
have been achieved. Seasonal differences and climatic differences in various 
parts of the State play such an important role that the evidence of several 
years more will be necessary before the most economical spraying treat- 
ments are determined. 
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XIV 
REPORT OF THE SULFUR-POTATO SCAB EXPERIMENTS 1916 

H. CuiY Lint 

Experiments on the use of sulfur for the control of potato scab 
(Actinomyces chromo genus Gaspini) which were started in 1914 have been 
continued during the past season. The work has been practically a duplica- 
tion and continuation of the work of the two previous years. 

Six cooperative experiments were carried out in various parts of the 
State on the farms of the following men: Mr. Walter Aiinch, Bridgeton; 
Mr. M. F. Riley. Elmer; Mr. H. W. Ridgeway, Bridgeton; Mr. W. J. 
MacFarland, Burlington; Mr. J. Carroll Burtis, Allentown; Mr. Earl 
Dilatush, Robbinsville. 

The first four of these experiments were simply repetitions of the 191 5 
experiments on the same plots. It was also planned simply to repeat the 
previous experiments on the farms of Mr. Burtis and Mr. Dilatush, respec- 
tively, but conditions this spring forbade such procedure and the experi- 
ments this year were necessarily carried out on different soil. 

In general, the experiment of the past summer provides very satisfactory 
confirmation of the tentative conclusions submitted on the previous work. 
Three different sets of climatic conditions have been encountered in the 
work. The summer of 1914 was essentially dry, 1915 was more moist than 
usual, while the past season might well be regarded as normal. That the 
results from sulfur applications for scab control should have shown this 
degree of consistency permits of a broader generalization than would other- 
wise have been the case. 

The experiments may better be considered separately. Irish Cobbler 
potatoes were grown on all experiments since this variety is particularly 
susceptible and is economically the most important 

Report of Experiment in - Cooperation with Mr*. W. J. MacFarland, 

Burlington, N. J. 

The experiment in cooperation with Mr. MacParland near Burlington has 
been carried out according to the plan outlined in the Annual Report of 
the Experiment Station for 191 5. The individual plots were each 100 feet 
long by 4 rows wide, arranged in 8 parallel strips each 4 plots long. As in 
all of our experiments the plan has been to have check plots adjacent to 
each treated plot. The calculated yields and percentage of clean tubers 
have been completed for the treated plots on the basis of these checks, and 
the actual benefit is taken as the difference between this theoretical figure 
and that actually obtained. 

The yields were calculated in the same manner as previously reported. 
In this particular experiment practically the entire yield of the first size 
tubers was sorted. 

The results of the experiments at Burlington are shown in Table XVIII. 
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Table XVIII 

Results of Potato Scab Experiment Conducted in Cooperation with iVIr. 
W. J. IMacFariand, Burlington, N. J., Summer of 1916 



Plot No. 


Seed 
T^atment 

• 


Snlfnr, 
Pomda 

Per Acre 


▲ctnal Percentage 
of Clean Tnbera 


Oalcnlated Percent- 
age of Clean Tu- 
bers 




Actnal Yield, 
BnahelB Per Acre 


Calculated Yield, 
Bnshela Per Acre 


; of Snlfnr <Hi 
Id, Bnshels 
Acre 




1016 1016 


i« 


1, 


Formalin, 

Formalin, 

Formalin 

Formalin, 

Formalin, 

Formalin, 

Formalin, 

F<«malln, 

Formalin, 

FoormaUn, ...... 

Formalin, 

Formalin, 

Formalin, 

Formalin, 

Formalin 

Not Treated, .. 
Not Treated. . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, .. 
Not Treated, .. 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, . . 
Not Treated, .. 


Check 

Check 

Check 

Check 

000 

300 

600 

800 

600 

800 

600 

dOO 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

600 

300 

600 

800 

600 

300 

600 

HOO 

Check 

Check 

Check 


Check 

Check 

Check 

Check 

60O 

800 

600 

800 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Cbe<^ 

Check 

Check 

Check 

Check 

600 

300 

600 

300 

Check 

Check 

Check 

ChecK 

Check 

Check 

Check 


37.66 
40.16 
46.80 
48.80 
66.56 
58.28 
64.46 
65.20 
47.02 
56.50 
55.00 
66.75 
58.06 
57.06 
64.40 
50.66 
61.86 
60.68 
66.86 
68.80 
61.40 
66.20 
78.16 
72.82 
48.76 
61.86 
48.T5 
60.88 
46.16 
46.76 
51.10 






128.25 

128.06 

106.24 

183.51 

87.00 

82.41 

6ft. 37 

132.61 

67.26 

81.02 

82.78 

148.63 

86.74 

88.86 

101.86 

184.16 

86.86 

88.06 

74.48 

78..36 

111.86 

112.25 

88.04 

101.45 

86.64 

87.24 

76.81 

71.68 

85.86 

80.88 

80.73 

86.07 






2, 


.......i....... 






3 , 









4, 









5, -.... 

6, 


44.46 
46.78 
62.88 
118.06 
68.26 
61.48 
68.86 
34.30 


•fi2ao 
+ 7.44 

•I-2.12 
•hl6.16 
-5.88 
+ 5.07 
- 3.36 
+12.45 


114.06 
115.68 
106.16 
133.78 
104.81 
102.27 
104.04 
133.85 


-17.08 
-23.27 


7 •• 


-45.70 


8 


+ .12 


9, 


-87.9<S 


10 • 


-21.25 


11 , 


-21 .27 


12. 


+14.r»8 


18 




14 










15 










16 










17, 







• • 




18. 










•**^ ............ 

10 










20, 










21 


66.84 
66.78 
48.78 
68.88 
52.38 
60.87 
62.81 
56.56 


+ 4.56 
+ 8.41 
+23.37 
+18.88 
- 2.58 
+ 0.88 
-3.06 
+ 4.32 


82.86 
86.37 
78.90 
81.28 
88.36 
83.68 
85.32 
83.16 


+18.10 


22, 


+15.88 


23 


+18.14 


24 


+20.19 


26 


- 2.72 


26. 


- 6.44 


27, 


- 8.51 


28, 


-11.47 


30, 




31, 










32. 




















• 















The more apparent features in these results are: (i) The annual appli- 
cation of 300 pounds of sulfur per acre gives as effective control of scab as 
one of 600 pounds per acre. (2) Where applications of 300 pounds were 
made in 1915 the scab control the following year has been even better than 
where heavier applications were made. (3) It is somewhat peculiar, in 
view of the results on other plots, to note an increased yield on the plots 
planted with untreated seed to which sulfur was applied in both 191 5 and 
1916. The mere fact, however, that 10 out of 16 plots variously treated with 
sulfur during the two years should show a decreased yield conforms with 
the results generally noted. (4) Little difference in the amount of scab is 
to be seen where the treated and the untreated seed were used. It should 
be noted, in this connection, that on the whole the crop here was very clean 
and the sorting exceptionally close. The difference either way would have 
been of no practical importance. 
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Report of the Experiment In Cooperation with Mr. Waiter IVIinch, 

Bridgeton, N. J. 

This experiment was an exact duplication of the one carried out at Bur- 
lington. The corrosive sublimate treatment of the seed was substituted for 
formalin. Due to the large rainfall in 1915 the results of this experiment 
were influenced somewhat by faulty topography. In the normal year of 
1916 such differences were not apparent, and the results show more nearly 
the probable effect of sulfur in this vicinity. Second-crop seed grown by 
Mr. Minch was used. 

The results of this experiment are shown in Table XIX. 

Table XIX 

Results of Sulfur-Potato Scab Experiment Conducted In Cooperation with 
l^r. Walter Minch, Bridgeton, N. J., Summer of 1916 



Plot No. 



Seed 
Treatment 



Sulfur, 

Pounds 

Per Acre 



1915 1916 



1 Hg Cla. . . . 

2, Hg Cla, . . . 

3. Hg CI2. . . . 

4 Hg CI2, . . . 

3 'Hg CI2, ... 

6 'HgClg. ... 

7 ,HgCl2. ... 

8 HgCla. ... 

9 iHgCla. ... 

10 iHgCla ... 

11 HgfV ... 

12 ' Hg CI2. . . . 

13' Hg CI2, . . . 

14 ^ .'Hg CU, ... 

15'.;*.. ;'.".;!;■.. .i«?ci2. ... 

16 1 Hg CI2, . . . 

17! ' Hg CI2, . . . 

If^ I Tntreated, 

If)] !!!!!!!!!. . . rntreated, 
20! . . ..!!'.!'.'.!. T'ntreated, 

21/. ... .....'.'.', Untreated, 

22] ...!.!..!.. . 1 Untreated, 

23 ' T'ntreated, 

24! !!..!!.*!.... ' Untreated, 
20'.'. .'.'.'.'.'.'.'.'.. . ^'nttreated, 
?Q,. .'..'.'.'.'. ..','. I'ntreated, 
21'. .'.'.'.'.'.'.'.'. " T'ntreated, 
2S..'.'.'. .'.'.'.'.'. "' T'^ntreated, 
29 ...'..'.'.''"'•- , 1^'iitreated, 
wi !!!!*.!!!!!.. ! ^'ntreated, 
31,' !!!!!!!!!.. • 'Untreated, 
32' . . .' Untreated, 



Check 

Check 

Check 

Check 

600 

300 

600 

300 

600 

300 

600 

300 

Check 

Check 

Check 

Check 

Check 

Chottk 

Check 

Check 

600 

300 

600 

300 

600 

300 

600 

300 

Check 

Check 

Check 

Check 



Check 

Check 

Check 

Check 

600 

300 

600 

Clieck 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

600 

300 

600 

300 

Check 

Check 

Check 

Check 

Check 

Check 

Check 

Check 



11 



&4 



a 
o 

IS 



39.92 
48.08 
54.35 
51.35 
61.70 
.59.. 30 
62.88 
59.85 
43.20 
.58.60 
.58.72 
.53.40 
21.04 
.54.18 
56.45 
.57.33 
20.45 
.30.88 
38.72 
47.26 
27.78 
24.65 
20.81 
23.73 
19.92 
17.00 
28.J56 
22.07 
7.58 
9.05 
14.61 
16.43 



p 
a 

9a . 

o tc «J 



6 





§ 




< 




u 






• 


a> 




^•9 


^ 


'^ a> 


£ 


•al 





9 


& 


■g« 


Q 


< 



33.62 
50.11 
55.05 
53.34 
27.33 
52.14 
55.75 
55.33 



+28.08 
+ 9.19 
+ 7.88 
+ 6.31 
+15.87 
+ 6.46 
+ a.98 
- 1.97 



• • • • 



' 16.16 
I 23.61 
I .30.69 
36.97 
11.87 
16.33 
22.65 
26.71 



+11.62 
+ 1.04 

- 0.88 
-13.24 
+ 8.05 
+ 0.67 
+ 5.91 

- 4.64 



203.66 
229.00 
188.06 
142.16 
194.75 
214.83 
204.55 
202.83 
211.58 
233.66 
207.00 
193.83 
246.33 
263.66 
243.83 
221.66 
180.08 
222.14 
191.66 
183.33 
191.66 
164.33 
179.33 
171.83 
153.50 
120.10 
204.50 
223.58 
186.00 
204.50 
171.08 
187.58 






u 

& 
s5 

S.C3 
b n 

Q 



217.88 
240.55 
206.66 
168.66 
232.10 
252.10 
223.24 
195.16 



182.25 
216.26 
184.80 
184.75 
184.02 
210.38 
177.94 
186.17 



-23.13 
-25.72 

- 2.11 
+34.17 
-20.52 
-18.44 
-18.24 

- 1.33 



+ 9.61 
-51.93 
- 5.47 
-12.92 
-30.52 
-90.28 
-26.56 
+37.41 



♦ Hg CI2 Is Corrosive Sublimate. 
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The results of this experiment more nearly coincided with those previously 
obtained. The more important features to be noted are as follows: 

(i) The corrosive-sublimate-treated seed gave a yield which is roughly 
25 to 30 per cent cleaner than that obtained from the untreated seed. Like- 
wise, there is apparently a larger yield from the treated than from the 
untreated seed. 

(2) The application of sulfur has resulted in a decreased yield. Such a 
wide variation exists in the amount of this decrease that one could not say 
that the second-year application had resulted in an additional decrease. 

(3) In general, the decreased amount of scab is correlated with the 
increased rate of application. This is much more apparent in the second 
year when no additional sulfur was applied. The results from the second- 
year applications are somtewhat irregular but apparently there is no marked 
difference between the heavy and light applications when continued through 
the second year. 



Report of the Experiment Tn Codperation with Mr. H. W. RIdgeway, 

BrldgetoHp N. J. 

This experiment represents the second-year work as previously outlined- 
It was unfortunate that through an error the entire area occupied by the 
experiment was not again planted to potatoes so that the entire plot scheme 
was not repeated. 

The object of this experiment was to test the effilciency of limestone and 
sulfur mixtures for the purpose of eliminating some of the imdesirable 
features attendant upon the use of pure sulfur. The differences obtained in 
191 5 were too slight to merit very definite conclusions. 

While some discrepancies exist in the data as shown in Table XX, the 
results are on the whole quite promising. 

Several instances are to be noted where the sulfur and limiestone mix- 
tures have increased the yield quite materially. But it will also be observed 
that sulfur alone once increased the yield and limestone alone decreased it- 
Such an occurrence renders very definite conclusions invalid. 

(i) Due to the fact that the plot treatnuents could not be repeated, it is 
impossible to state the influence of the sulfur and limestone mixtures on 
the yields. 

(2) In the control of scab the pure sulfur gives only slightly better 
results than the limestone mixtures. 

(3) Sulfur alone is less effective on plots limed in 1915 than where no 
lime was applied. 

(4) The application of limestone has not favored the development of 
scab to the extent that might have been expected. 
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Table XX 

Results of SulfurPotato Scab Experiment In Co5^peratlon with Mr. H. W. 

RIdgeway, Bridgeton, N. J., Summer of 1916 



Plot No. 



1. 

2,. 

8. 

4. 

5. 

6. 

T, 

8. 

9, 
10. 
11. 

12. 

18. 

14, 
16. 

16. 

IT. 
18. 

10, 
20, 

21, 

22. 

23, 
25, 
26, 

2r, 

28, 
29, 
30, 
81, 
32, 
33. 
34. 
35. 
36. 



Treatment, 

PoimdB 

Per Acre 



1915 



1916 



Check 
Check 
C^eck 
Check 
OhedL 
Check 
Check 
Check 
Check 
18.600 
S. 600 
«L. 600 
L. 800 
8.000 
L. 800 
Limestone | 
800 
L. 600 
8.600 

8. 600 

Check 
Check 

8.000 
8. OOO 
L. 600 
8. 600 
L. 300 
L. 300 
8. 600 
L. 30O 
S. 600 
Check 
Check 

Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 



Yield in BnahelB 
Per Acre 





I 



•O 
«) 



S 



Check 


175.88 


Check 


166.66 


Check 


172.50 


Check 


166.66 


CAieck 


180.26 


Check 


182.76 


Check 


197.88 


Check 


210.66 


Cheek 


22T.88 


8.600 


198.16 


8.600 




L. 600 


186.66 


L. 800 




8. OOO 




L.800 


201.66 


8.609 


222.06 


8.600 


202.33 


L.800 




8.600 


171.66 


L. 600 




8.600 


178.25 


8.600 


228.83 


a. 600 




L.800 


2i6.58 


Check 


239.18 


Check 


284.16 


Check 


228.10 


Check 


209.88 


L. 300 


219.41 


Check 


211.88 


L. 600 


197.66 


L. 600 


177.16 


L. 600 




S. 000 


227.66 


Check 


240.66 


Check 


254.33 


Check 


268.33 


Check 


266.33 


Check 


221.60 


Check 


191.66 


Check 


217.66 


Check 


261.57 


Check 


233.33 



197.41 
194.88 

197.78 

196.66 
190.61 

186.44 

204.10 
227.66 

229.33 
218.99 

224.10 

223.06 
225.44 
188.13 
200.97 
210.87 
214.66 

281.88 

• ••••••• 



I 



Percentage oC deam 

Tubers 












- 4.25 
+ 9.22 

■¥ 4.0i 

+26.53 
+11.72 



44b. oV 

45.36 
40.91 
39.45 
38.20 
34.82 
35.46 
29.70 

60.85 

56.08 



47.24 

44.20 
42.6 



48.16 
40.25 

37.10 

39.00 
37.70 



+12.68 
+16.83 

+10.14 

+ 6.20 

+ 4.80 



-18.78 1 80.46 1 32.54 1-2.00 



-26.85 
+ 1.27 

+17.26 I 
-20.09 

-10.06 

- 4.90 

-16.11 
+31.28 
+10.36 
-13.21 
-67.40 

- 3.67 



43.25 
58.40 

66.05 
65.28 

35.80 

30.80 
45.20 
27.38 
31.08 
32.18 
47.27 

52.30 
55.90 
30.06 
29.50 
38.12 
36.70 
28.00 
39.64 
52.20 
33.45 



36.22 
87.20 

86.71 
52.02 

85.15 

33.80 
88.56 
30.27 
37.20 
38.22 
44.70 

35.08 



I 



+ 7.08 
+21.20 

+18.34 
+ 8.26 

+ .65 



+ 
+ 



3.60 
6.44 
2.88 
6.12 
6.04 
2.67 



+17.22 



1 s— Sulfur. « L— Lime. 



Experiment In Cobperatlon with Mr. Earl Dllatush, flobblnsvllle> N. J. 

It was impossible to continue the work on the soil under experimient in 
1915 at RobbinsviUe, and because of the unsatisfactory results obtained 
from the sulfur-limestone mixtures, it was thought advisable to substitute 
a test of this material here. 
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The soil type and general management on this field is the same as previ- 
ously reported. The experiment consisted of 7 plots each 200 feet long and 
4 rows wide. Their arrangement and treatment is shown in Table XXI. 

This plot was about the last planted by Mr. Dilatush in the spring and a 
mixed stand of Irish Cobblers and Green Mountains resulted. On the 
whole, the amount of scab did not vary greatly with variety, and little error 
in the restdt can be attributed to this source. 

Table XXI 

Results of SulfurPotato Scab Experiment In Cooperation with Mr. Earl 

Dilatush, Robblnsville, N. J. Summer of 1916. 



Plot No. 



Treatment, 
Pounds Per Acre 



1. 
2, 
3, 
4. 

5, 
6, 

7, 



Yield in Bushels 
Per Acre 



Check 

Snlfnr, 000, 

Check 

Sulfur, 600, 

Limestone, SOO, . . 

Check 

Sulfur, 600, 

Limestone, 600, . . 
Check 



9 
-•1 






I 

5 



S 



tt 
td 

s 



Percentage of Clean 
Tobers 



222.00 
208.83 
206.88 

201.50 
226.66 

222.83 
282.66 



214.42 
216.75 
250.66 



-6.00 
-15.25 

436.88 



o 
-i1 



•2 

I 



8 

i 



30.00 
20.35 

18.88 

34.92 
35.59 

28.48 
33.07 



I 



24.44 



27.24 



34.83 



44.80 



4-7.68 



-5.85 



No real decrease in the yields due to any of the treatments can be claimed. 
With the exception of Plot 7, all of the plots show as great reg^ularity in 
yield as is usually to be obtained if all the plots are alike. The abnormally 
large yield on Plot 7 makes an apparent increased 3deld on Plot 6. A 
glance at the yields of the first six plots will show that the actual yield on 
Plot 6 is probably the normal yield. 

In the matter of scab control the actual differences either way are too 
small to warrant serious consideration. Just why sulfur alone should be 
less effective than a mixture of sulfur and limlestone, 2 to i, is not appar- 
ent, particularly so since the i to i mixture shows more scab than the cal- 
culated percentage. It might be possible for the extra 300 pounds of lime- 
stone per acre actually to cause this reversal, but it hardly seemis probable. 



Experiment In Cooperation witli l^r. J. Carroll Burtis, Allentown, N. J. 

Very much the sanue conditions prevailed at AUentown as at Robbins- 
ville and another test of the sulfur-limestone mixture was substituted in 
place of the one already started. 

The plots of this experiment were 300 feet long and 4 rows wide. More 
soil was available here and an additional plot for limfestone alone made 
this experiment more complete. 



624 NEW JERSEY AGRICULTURAL COLLEGE 



The results of the experiment are shown in Table XXII. 

Table XXII 

Results of Sulfur-Potato Scab Experiment Conducted In Cooperation with 
Mr. J. Carroll Burtis, Allentown, N. J. Summer of 1916 



Pk>t No. 



1. 

2, 

3, 
4, 
5, 
6, 

7, 
8, 



Treatment, 
Pounds Per Acre 



Check 

Limestone, 300. 
Sulfur, 600, ... 

Oheck, 

Sulfur, 600, ... 

Check, 

Sulfur, 600, ... 
Limestone, 600, 

Check, 

Limestone, 600, 



Yield in Bushels 
Per Acre 



p 



■2 

I 



O 



8 

a 
fa 



Percentage of Glean 
Tubers 





o 

< 






s 



8 

d 



127.80' 

143.91 
136.25 
143.91 
150.83 

183.58 
139.58 
197.66 



182.02 



148.04 



140.70 



+11.89 



- 4.13 



4^3.88 



130.58 +68.06 



35.82 

34.78 
91.28 
28.55 
21.28 

21.35 
8.67 
2.04 



27.55 



20.28 



14.92 



8.57 



+7.23 



+8.27 



+6.43 



-6.53 



The results of this experiment show a very consistent effect of both 
the sulphur and the limestone. In fact, this experiment is the only one of 
the five of this type showing such tangible results. Limestone alone 
increased the yield 58 bushels per acre, and regularly as the quantity is 
decreased the yield is decreased. 

In the control of scab, the percentage of clean tubers decreases as the 
am^ount of limestone is increased. The actual differences are small, but 
they are significant in view of the fact that the limestone alone has increased 
the amount of scab by 6 per cent. 



Report of the Experiment In Cooperation with Mr. M. F. Riley, Elmer, N. J. 

This experiment is a continuation of the one started here in 191 5. The 
object of the work was to determiine the influence of the various methods 
of application on the efficiency of sulfur. The results of this experimient 
last year showed very marked differences due to these factors. 

The results this year, as shown in Table XXIII, confirm in a large meas- 
ure, the conclusions drawn from the previous work. 

The following points are apparent from the data of this experiment: 

(i) Broadcasting of the sulfur before planting is apparently the most effi- 
cient means of applying sulfur. 

(2) The use of sulfur in mixture with the fertilizer, while effective in 
the control of scab, results in an abnomnally large decrease in the jrield. 
Such a niixture of fertilizer with a large quantity of sulfur is not to be 
recomm-ended. 
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(3) Broadcasting of the sulfur before planting has brought about an 
increase in the yields. 

(4) Applications of sulfur a second season brought about a decrease in 
the amount of scab and also a decrease in the jddd. 



Table XXIII 

Results of 8ulfur^Potato#8cab Experiment Conducted In Co6peratlon with 

Mr. M. F. Riley, Elmer, N. J., Summer of 1916 





Sulfur, 600 Pounds 
Per Acre 


Percentage of Glean 
Tabert 


Yield in Bushels 
Per Acre 


Plot No. 


1916 


1016 


9 
< 


1 

9 


5 


1 
& 

s 


-3 

9 

t 

< 


S 


§ 

Id 

s 


1, 


Oheck 

Mixture with 
f ertUlzer, .... 

Mixture wltb 
fertiliser. .... 

Check, 

BroAdcast after 
planting, . . . 

Broadcast after 
planting, . . . 

Oheck 

Broadcast be- 
fore planting. 

Broadcast be- 
fore planting. 

Check 

Check, 


Check 

Mixture with 
fertiliser, 

Check 

Ch€^k 

Snme, 

Oheck 

Check, 


18.10 

69.86 

46.10 
24.47 

26.67 

22.07 
20.92 

72.86 

88.15 
16.88 

47.80 






142.0 

62.60 

147.91 
142.66 

128.60 

130.86 
105.00 

120.68 

139.50 
107.66 

161.0 






2 


20.22 

22.84 


+ 40.63 
+ 28.76 


142.22 
144.44 




3 


- 79.72 


4, 


- 8.4T 


5, 


28.28 
22.10 


+ 2.29 
- .08 


120.70 
117.86 

106.88 
106.76 




e 

7, 


> 6.20 
+ 18.51 


8, 


Same, 

Check 

Check 

Broadcast De- 
fore planting. 


19.21 
17.52 


-f 68.66 
+ 16.63 




9 


+ 14.70 


10, 


+ 82.74 


11 


14.14 


+ 88.66 


107.66 






+ 63.84 



(5) The second year influence of sulfur in the control of scab is very 
perceptible in this experiment. 

This phase of the experimental work of the Department is more briefly 
reported this season than heretofore, in view of the fact that a complete 
resume of the entire investigation is to be prepared in the form of a bulle- 
tin. The general summary and recommendations are reserved for that 
publicatioa 




Fig. 2. — Grape Rot iM elanconium futigineutn). Photo by W. S. KrouL 
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— Bacterial disease of peach (B, /iruiii). Photo by C. H. Ccnnors. 



Fig. 5.— Bacterial disease of peach (B. pruni). Photo by C. H. Connors. 



-Poplar twig blight (Dolhichiza populir). Photo by C. H. ComiOTS. 



s 

jess" 



f ilD /i 4 iijld, 



REPORT 



OP THE 



Department of Plant Pathology 



OFTHB 



New Jersey Agricultural 
College Experiment Station 



New Brunswick, N. J. 



BY 



MELVILLE T. COOK, Ph.D. 



Fob the Yeab Ending 

OCTOBEB 31, 1917 



Union HUl, N. J. 
HUDSON PKINTING COMPANY 

Ifll 



•^»^""r"»"p" 



I 

J 



REPORT OF THE DEPARTMENT 
OF PLANT PATHOLOGY 



(521) 



Department of Plant Pathology 



Melvilub T. Cook, Ph.D., Plant Pathologist. 

William H. Martin, M.Sc, Research Assistant 
* Webster S. Krout, M.Sc, Research Assistant. 
fRoBERT F. Poous, B.Sc.y Research Assistant. 



•Resigned April 1. 1917. 
t Appointed May 1, 1917. 



CONTENTS 

PAGE 

Organization 523 

Investigations , 523 

Epidemics .- 524 

Plant Disease Survey 525 

Needs :.. .....;: ....:... - : 525 

The Herbarium 525 

Publications 526 

Inspection : 526 

Most Common Diseases op the Year 527 

Report of Celery Investigation 536 

Tomato S'praying Experiments at Riverton, N. J 540 

Spray Mixtures Used 541 

Spraying Machinery 542 

Plan of the Experiments. 544 

Field Tests 544 

Use of Traction and Power Sprayers 552 

Effect of Late Applications 654 

Effect of Spraying Late Tomatoes 557 

Potato Spraying Experiments in 1917 561 



(522) 



Report of the 
Department of Plant Pathology 



Melville Thxhiston Cook, Ph.D. 



ORGANIZATION 

The organization of the department has undergone a consider- 
able change since our last report. Mr. W. H. Martin, M.Sc.,, 
continues with us as assistant. Mr. W. S. Krout, M.Sc, resigned 
April 15 to accept a position as assistant plant pathologist in the 
Massachusetts Agricultural Experiment Station. His place was 
filled by Mr. R. F. Poole, B.Sc, of Clemson College, South Caro- 
lina, who assumed his duties on May i. Mr. C. M. Haenseler, 
M.Sc, who held the Fellowship established by the New Jersey 
Zinc Company for the study of fungi injurious to plants, was 
called to the Colors September 8. Mr. C. A. Schwarze continues 
as assistant state plant pathologist employed by the New Jersey 
State Department of Agriculture. 

INVESTIGATIONS 

The special investigations for the year have been as follows: 

1. The study of diseased potato seed for the purpose of deter- 
mining the influence of certain diseases on the yield. This work 
has been carried on for the past three years: in 1915 and 1916 by 
the writer assisted by Dr. H. C. Lint, and in 1917 by the writer 
assisted by Mr. Haenseler and Mr. Poole. A discussion of the 
results obtained is appended to this report. 

2. A study on spraying potatoes for the control of diseases. This 
is a continuation of the work conducted by Dr. H. C. Lint in 1915 
and 1916. The work was on the farms of Mr. J. Harry Kandle, 
Elmer, N. J., and Mr. T. M. Appleby, Dayton, N. J. Mr. Irving 
L. Owen, County Demonstrator for Middlesex County, gave most 
hearty cooperation in the work on Mr. Appleby's farm. A dis- 
cussion of this work is appended to this report. 

(523) 
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3. The spraying of tomatoes for the control of plant diseases. 
This work was in cooperation with the Bureau of Plant Industry, 
of the United States Department of Agriculture and the Camp- 
bell Soup Company. The work was conducted on the Campbell 
Soup Company Farm at Moprestown, N. J., and was under the 
immediate direction of Mr. W. H. Martin assisted by Mr. D. H. 
Davenport. A discussion of this work is appended to this report. 

4. A study of fungi injurious to paints by Mr. C. M. Haenseler. 
Good progress was made with this problem but the work was not 
carried far enough to justify the publication of a report at this time. 

5. A study of the diseases of celery by Mr. R. F. Poole. This 
work was conducted on the farm of Tunis Drenth, Oradell, N. J. 
A discussion is appended to this report. 

6. We also started a number of minor problems which it may 
be necessary for us to discontinue for want of necessary assistants. 

EPIDEMICS 

There were no very pronounced epidemics in 1917 although 
there was considerable loss due to plant diseases. In the early 
part of the season the conditions were exceptionally good for 
plant production, but heavy rains about the middle of July were 
followed by a great many complaints. In the early part of the 
season the potato crop was exceptionally free from injurious 
diseases, but immediately following the heavy rains there was an 
unusual amount of tip burn, which was followed with an excep- 
tionally large amount of early blight. The result was a loss rang- 
ing from 25 to 40 per cent in different parts of the state. In this 
connection it is worth noting that the loss was, as a rule, less on 
the crops where carefully selected or certified seed was used than 
on those grown from the market run of seed. It is also worthy 
of note that the loss was less on crops on good soils and on those 
which were well fertilized than on poor soil and on land where 
a small amount of fertilizer was used. 

The department also received complaints concerning an unsatis- 
factory condition of peppers growing in the vicinity of Newfield. 
An investigation showed that on many farms the plants were 
small and frequently with poor root systems. In many cases 
there was a tendency to drop the foliage and blossoms. A careful 
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investigation failed to reveal any organism or soil condition to 
which this could be attributed. This is a problem which should 
receive careful attention another year. 

We received a great many complaints concerning the scalding of 
maple leaves. This was no doubt due to physiological conditions. 

We also received a great many reports of a bacterial disease of 
corn. This is apparently the same disease that was originally 
described by Prof. Burtill of Illinois in 1889, It has been observed 
by Dr. B. D. Halsted and others in New Jersey for several years, 
but was somewhat more severe this year than in the past. 

PLANT DISEASE SURVEY 

The war conditions have emphasized the importance of both 
a national and a state plant disease survey. These surveys should 
indicate the relative importance of disease in various parts of the 
state and nation. They should be made by trained plant patholo- 
gists who have an appreciation of the agricultural interests of the 
state. They should be of such character as to facilitate the 
research work of the agricultural experiment stations, also the 
demonstration work of the extension division. 

NEEDS 

* 

In addition of the need of a careful and thorough plant disease 
survey which should be continued from year to year, we are in 
need of work on the following problems. 

1. A study of the diseases of the potato. 

2. A study of the diseases of the tomato. 

3. A study of the diseases of legumes. 

4. A study of the diseases of grains. 

5. Studies on the many diseases of truck crops. 

6. Studies on the many diseases of ornamental crops. 

THE HERBARIUM * 

Unfortunately the herbarium has been neglected for many years. 
The mounted plants should be gone over carefully and put in place. 
.Several hundred unmounted plants should be mounted and care- 
fully distributed so that they can be used. This work should be 
carried on in connection with the plant disease survey. 
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PUBLICATIONS 

The following publications have been issued during the past year 

Circular 68. Common Diseases of Cucumbers and Melons. 

WiUiam H. Martin. 

Circular 71. Diseases of Tomatoes. 

Md. T. Cook and William H. Martin. 

Circular 75. Spray Calendar for Apples and Quinces. 

76. Si>ray Calendar for Pears. 

77. Spray Calendar for Sweet Cherry. 
" 78. Spray Calendar for Plum. 

** 79. Spray Calendar for Peadi. 

T. J. Headlee, Mel. T. Cook and M. A. Blake. 

Circular 80. Common Diseases of Apples, Pears and Quinces. 
** 81. Common Diseases of Peach, Plum and Cherry. 
" 84. Common Diseases of Beans and Peas. 

Mel. T. Cook. 






INSPECTION 

The inspection work which is under the direction of the New 
Jersey State Department of Agriculture has been reorganized and' 
Mr. H. B. Weiss appointed chief inspector with general super- 
vision over the details of the inspection work for both insects 
and plant diseases. 

During the spring and summer we were assisted in scouting 
for the blister rust of the white pine by two special inspectors- 
sent to us by the United States Bureau of Plant Industry. The 
disease was not found in any of the blocks of stock which were 
placed under quarantine in 1916, but was found in one other 
block of stock, which has also been placed under quarantine. 
One of the scouts also found a considerable amount of wild Ribes 
(alternate host) in Sussex County but fortunately the disease has 
not made its appearance in that locality. 

This disease has been the subject of numerous quarantines by 
the United States Department of Agriculture and by a number of 
states during the past year. The character of this disease and the 
strenuous efforts of the Federal Government and the various states 
to eradicate it justify us in continuing our quarantines on the 
blocks of white pines in which the disease has been found. 
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MOST COMMON DISEASES OF THE YEAR 

The following is a list of the diseases collected by members 
of this and other departments and sent in by the growers. 

Alfalfa 

Leaf Sfot (Fsevdopezisui medicagtMs [Lib.] Sacc.). This disease 
cantinues with about equal severity from year to year. It is probably 
correlated with quality of seed but may also be correlated with soU 
conditions. 

White Spot (Cause undetermined). Prevalent but not serious. We 
also find a similar spotting on the clovers. 

Leaf Spots (Pleoaporn sp., Cereospora medieagmia E. E. and Stag^ 
nospora oa/rpathica Baulm). Occasional. 

Several undetermined leaf spots which may have been incipient stages 
of some of the above, or due to some other causes, were sent in from 
time to time. 

Ampelopsis 

Leaf Spot (PhyUoatieta ampelopsidis Ell. & Mart.). This disease 
was quite common on the lower part of the ivy plants on buildings, and 
was a very serious pest in the nurseries. It attacks both A. qumquefolia 
and A. tricuapidata. 

Die Back (Cladoaporium sp.). This disease occurs on the A. tricuspi- 
daUu It was much less severe than in 1915. 

Apple 

Jonathan Spot (AUemarki sp.) A peculiar spotting of the Jonathan 
is without doubt due to this organism. It continues to be equally severe 
from year to year. 

Other v^ry similar spots are no doubt due to other causes. The study 
of these ^minor apple spot rots is of greater importance than is at first 
apparent. They no doubt serve as points of infection for other and 
more serious rot organisms. The minor spot rots in their relation to the 
more serious rots i^ould be the subject of a very careful and thorough 
study. 

Blossom End Rot {Altemaria sp.). This disease continues to cause 
more or less trouble with many varieties. It is frequently associated 
with black rot 

Anthracnose or Bitter Rot (Glomerella rufomacidana [Berk.1 S. & 
Von S.). A few records. It is of very little importance in orchards that 
are properly sprayed. 

Black Rot {Spftaeropaia malormm Pk.). Common and severe on 
unsprayed orchards. It frequently appears as a blossom end rot but 
should not be confused with the Altemaria blossom end rot. 

Fire Bught (BadiUua cmyUvorua [Burr.] De Toni). This disease 
was less destructive than in 1916. 

Blotch (Phylloatieta aolitaria E. & E.) This disease has been very 
severe on some varieties, especially Smith's Cider, but no more severe 
than in previous years. 

Sooty Blotch {PhyUachora pomigena [Schw.] Sacc). Common in 
unsprayed orchards. 
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Scab (Venturia pond [Mont. & Fr.] Sacc). This disease was preva- 
lent throughout the state, but did not readh the proportion of an 
epidemic. 

Brown Rot (Sclerotinia fnictigena [Per] Schr.). Occasional. 

Pink Rot (Cephalothecmm roseum Cda.). Common.- 

Leaf Spots (Phyllostieta pyrma Sacc. and Sphaeropsis malorum Pk.) . 
Common and about as severe as usual. 

Rust {Crymnosporangiuin juhiperi'-vfrginianae Schw.). Very common 
in Cape May County and frequently collected in small quantities in other 
parts of the state. (G. glohosum). Occasional. 

^ Crown Gall (Pseudomonas ttLmefadens E. F. Smith and Townsend) . 
This very common disease is receiving more attention from nurserymen 
and growers. We have had several reports conceiiiing it. 

Water Core. Occasional. 

Spray Injury. Occasional. 

Winter Injury. More or less common throughout the state. 

Aapamgua 

Rust (Pucdnia aspa/ragi De C.) . Occasionally, but not in sufficient 
quantity to be of importance. 

Aster 

Yellows. This disease, which is due to an unknown cause, occurred 
in many places and was very destructive. We have had a smaller num- 
ber of complaints than usual. 

Barley 

Smut (Ustillago nuda [Jens.] Kell & Sw.). Very common and in 
some cases very abundant! 

Powdery Mildew (Erysiphe gra/mvnis D. C). Occasional. 

Beans 

Anthracnose {Colletotrichwm Imdemuthiflnum [Sacc. & Magn.] 
Bri. & Cav.). This disease was more or less common but was not the 
cause of many complaints. 

Leaf Spot {Phyllostieta phaseolina Sacc). This disease was quite 
common on the leaves of lima beans. 

PoD Spot (Pkoma subcircmata E. & E.). This disease was quite 
common on the leaves of lima beans. 

Downy Mildew (Phytophthora phaseoli Thaxter). Occasional. 

Root Rot (Rhizoctonia sp.) This organism is frequently present in 
cankers on the stems. It was frequently associated with C. linde- 
tnuthianum. 

Rust {Uromyces appendiculatus [Pers.] Lev.). Occasional. 

Bacterial Blight {Pseudomonas phaseoli E. F. Smith). This disease 
was quite prevalent in the early part of the season on the seedlings and 
was very destructive. It was less destructive later in the season. 

Poor Fruiting (Cause unknown). We had several inquiries concern- 
ing the setting of pods which did not produce seeds. This was appar- 
ently due to lack of pollination. 
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Beet 

Leaf Blight (Cereospora beticola Sace.)* Quite common. 
Root Rot (Phoma betae Frank). This rot has been found in a few 
cases in both fields and storage. 

BUiekherry 

Anthbacnose (Gloesporium venetum Speg.). Common and destruc- 
tive in many places. 

Leaf S!pot (Septoria rubi West). Common. 

Rust (G^nvnoewda pecJdana [Howe] Tranz.). Common. 

Cabbage, Cauliflower and KohlraJn 

Club Root (Plaaniodiophora brasaieas Wor.). The reports indicate 
(that this disease was more prevalent than usual. 

Black Rot (Pseudomanas eampestris [Pammel] Smith). Reported 
frequently, and in most cases very destructive. 

Damping Off {Rhizoetonia and Fusarium). Several reports. 

Yellows (Ftiacmum conglutinans WoUenw.). Common and sometimes, 
destructive. 

Cantalotipe 
See Muskmelon. 

Cc/matto'n 

Rust (Uronnyeea earyophyllinua [Schrank] Wint.). Common but not 
serious. 

Root Rot {Cortioium vagum B. & C. var. solani Burt.). Common 
but not serious. 

Yellows (?). Serious on some varieties. 

Cfxrrot 

Leaf Blight (Maorosporhmi can-otae E. & L.). Only 'one report but 
in that case very severe. Unverified reports indicate that the disease 
was prevalent and severe in other parts of the state. 

Catalpfi. 

Leaf Spot (PkyUosticta cataZpae Ell. & Mart.). Common. Note:' 
This leaf disease was accompanied by a falling of the leaves which 
many people supposed to be due to the disease. The spotting was no 
more severe this year than in. previous years, and the falling was prob- 
ably due in part to ather causes. 

Leaf Spot (Cereospora catalpae Wint.). Common. 

Cedar 

Rust (Gymnosporamgiuin juniperi-^irginianae Schw.) (Gymonsporaiu 
gvum germinale Schw. [Kern]). Reported, but of little importance. 
The former was most abundant in Cape May County. 

Celery 

Early Leaf Blight {Cereospora apii Fr.). Reported from several 
places. Very destructive. 

Late Blight (Septoria petroselini Desm. var. apii Br. & Car.) . Very 
abundant in certain localities. Most important celery disease in the 
state. 

Ag 34 
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Heart Rot (Bacterial ?). Very severe in many localities. 

Stem Rot {Sclerotinia libertiana Fckl.). Very severe in one locality. 

Cherry 

Brown Rot (ScleroUnia dnerm [Pers.] Schr.). Common. 
Leaf Spot {Cylindrospormm padi Karst.). Common. 
Winter Injury. Several complaints. 

Chestnut 

Bark Disease (Endothia parasitica [Mur.] Ander.). Common 
throughout the state. 

Leaf Spot (Actinopelte japonica and Ma/rssonia oehroleuea B. & C). 
Frequent. 

Chrysanthemum 

Wilt (Fusarhtm sp. or VerticiUium sp.). Common on certain vari- 
eties in greenhouses. 
Dodder (CuscutfiL sp.). In one greenhouse. 

Com 

Smut (Ustitago aeae [Beckm.] Ung.). This very common and widely 
distributed disease is not often serious except on sweet com. 

Wilt (Pseudomonas stewarti Erw. Smith). Very few reports. 

Blight (Bacterium sp.). Common. (See page 525.) 

Rust (Puccinia sorghii Schw.). Not serious. 

Leaf Blotch (Helminthosporium inconspicuum E. & E,). Common. 
Farmers attribute this to weather. 

Cowpea 

Leaf Spot (Cercospora dolichii E. & E.). Frequent. 

j Cranberry 

Scald (Ouig'nardifiL vaccinii STiear.). This disease was widely dis- 
tributed throughout the state, and the cause of considerable loss where 
the bogs were not well sprayed. 

Cucumber 

Wilt or Blight (Bacillus tracheiphilus Erw. [Smith]). Very widely 
distributed and the cause of considerable loss. 

Downy Mildew {Plasmopara cubensis [B. & C] Humphrey). Com- 
mon and frequently the cause of heavy losses. 

Leaf Spot (Macrosporium cucumerinum E. & E.). Frequent. 

Stem Rot (Sclerotinia libertiana Fckl.). Occasional. Very destruc- 
tive in one greenhouse. 

Currants 

Cane Blight (Botryosphaeria rtbis G. & D.). Frequent. 
Leaf Spot (Septoria ribis). Very common. 

Dahlia 

Leaf Spot (Phyllosticta sp.). Common. 
Root Rot (Sporotrichum sp.). One report. 
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Dewberry 

Double Blossom {Fusariwm rubi Wint.). This disease continues with 
equal severity where the nurserymen and growers do not try to control 
it. However, many of our most progressive men are keeping it well 
under control by hand-picking (the diseased buds early in the season. 
It is most severe on Lucretias, Rathbuns and Black Diamonds. 

Anthracnose (Gloesporvwm venetum Speg.). Very abundant and in 
some cases destructive. 

Leaf Spot (Septoria ruhi West.). Common. 

Rust (Gymoconia peckiana [Howe] Tranz.). Reported as common 
and in some cases destructive. 

Eggplant 

Leaf and Stem Blight and Fruit Rot (Phomopsis vexans [Sacc. & 
Syd.] Barter). Very common and in some cases destructive. 

Wilt (Fusa/rmm sp.). Common and destructive. 

Gladiolus 
Root Rot {Rhizoetonia sp.). Occasional. 

Gooseberry 

Anthracnose {Pseudopeziza ribis Kleb.) . Gloesporium stage has been 
found in several places. 

Leaf Spot (Septoria riJbis Desm.). Common. 

Chrape 

Black Rot (Chiignardia bidwellii [Ell.] Viala & Ravaz). Common 
and very destructive in many vineyards in the southern part of the state. 

Anthracnose or Bird's Eye Rot (Gloesporium ampelophtigum Sacc). 
Occasional. 

Ripe Rot (Gloesporium fnictigemim Berk.). Occasional. 

Necrosis (Fv^icoocum viticohim Reddick). Occasional. 

Downy Mildew (Plasm4>pa/ra viticola [B. & C] D. T.). Common but 
not serious. 

Bitter Rot (Melanconvum fuligineum S. & V.). Occasional. 

Hollyhock 

Rust (Pucdnia malvaoearum Mont.). Very common and the subject 
of many inquiries. 

Horse Chestnut 
Leaf Blotch (PhyUosticta pavide Desm.)'. Less severe than usual. 

Lettuce 
Drop (Sclerotinia libertieuna Fckl.). Common. 

LUac 

MiiiJEW Microsphaera alni [Wallr.] Wint.). Abundant throughout 
the state. 

Leap Spot (Phyllostieta halstedvi Ell.). Reported from several 
localities. 
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Maple 

Tab Spot (Rhytisma acerinwm. [P.] Fr.)« Occasional. 
l£AF SiPOT (PhyUosticta aeerieolou C. & E.)* Common. 
Anthsacnose (Gloeaporium apoeryptum Jsl. & E.). Several records. 
Leaf Scald (Physiologrical). Many complaints. 
Winter Injury. Occasional. 

Muahmelan 

Wilt or Blight (BcLeiUus traeheiphUus Erw. Smith). Common and 
destructive in some cases.' 

Downy Mildew {Platmopara ciiberms [B. & C] Humphrey). Com- 
mon but not severe. 

Mold (Cladosporium cueumermuin Ell. & Arth.). Common. 

Oak 

Anthragnose (Gnomonia veneta [Sacc. & Speg.] Kelb.). The Glo^o- 
sporium stage was sent in a few times. 

Mildew. Conidial stage. 

Smut (UattUigo avenae [Pers.] Jens.). Common. 
Rust (Pucdnia eoronata Cda.). Common. 
Rust (Pucdnia triUoina Eriks.). Common. 
Rust {Pucdnia graminis Pers.). Occasional. 

Okra 
Wilt (Vertidllum sp.). Abundant in one locality. 

Onion 
Bulb Rot (Botrytis sp.). One report, not serious. 

Pea 
Leaf Spot (Ascochyta pisi Lib.). Occasional. 

Peach 

Brown Rot (Sclerotinia dnerea [Bon.] Wor.). Common throughout 
the state. Severe on fruit in unsprayed orchards. 

Crown Gall (Pseudomonas tumefaciens Erw. Smith & Towns.). 
Common. See apple. 

Leaf Curl (Exoascus deformans [Berk.] Fuckel). Abundant where 
the orchards were not sprayed. 

Scab (CUidosporium ea/rpophihim ThAm.). The severity of this very 
common disease varied with the thoroughness of the spraying. 

Shot Hole (PhyUosticta drcumsdssa Cooke). Common. 

Shot Hole (Ba^teriu/in pruni Smith.) Common and in some cases 
very severe. 

Powdery Mildew (Sphaerotheca pannosa [Wallr.] Lev.). Occasional. 

Yellows and . Little Peach. Much more severe than usual, fre- 
quently causing heavy losses in well kept orchards which previously were 
comparatively free from disease. 

Winter Injury. Several reports. 
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Pea/r 

Fire Blight (Baeillua amylovoru8 [Burr.] De Toni.). Common. See 
apple. 

Leaf Blight (Ffiibrea maculata [Lev.]). Entomoaporium stage. 
Abundant- on leaves and fruit. This disease is likely to cause severe 
losses in good crop years unless the growers give more attention to its 
control. 

Leaf Spot (Septoria pyricola Desm.). Abundant. 

Brown Blotch (Cause undetermined). Abundant. 

Peony 
Bud Rot (Botrytia sp. ?). Prevalent. 

Pepper 

Anthracnose (Colletotrickum nigrum E. & H.). Common in fall. 

Rot (Mucroapormm sp.). Common on fruits. May have been 
secondary. 

Mosaic (Cause undetermined). Very severe and the cause of heavy 
losses. 

Sun-Burn. The fruits of the large fruited varieties are frequently 
sun-bumedy making them very susceptible to rot injuries. 

Pine 

Blister Rust (Cronartium ribieola Fisch de Waldh.). This disease 
was found in one nursery. 

Poplar 

Leaf S!pot (Ma/raonia populi [Lib.] Sacc). Common. 

Canker (Dothichiza populae S. & B.). Common and destructive 
wherever established. 

Potato 

Scurf (Rhizoctonia or Corttcmm vagum D. & C. var. aolani Burt.). 
This is a very widely distributed disease, but was less severe than in 
previous years. 

Black Leg (BacUXna phytophthorua Appel) . This well known disease 
was less severe than usual. 

Scab (AcUnomycea eh/romogenua Gast.). This disease was fully as 
severe as in past years. 

Early Blight (Altema/ria aoUmi [E. & M.] S. & G.). This disease 
was very abundant and very destructive immediately following the heavy 
rains about the middle of July. It was closely associated with tip burn. 

Late Blight (Phytophthora infeatana De By.) . This disease was not 
reported, but probably occurred in the mountainous districts. 

Tip Burn. Very abundant and very destructive immediately following 
the heavy rains about the middle of July. 

Leaf Roll (Cause unknown). Less severe than usual. 

Curly Dwarf (Cause unknown). Uncommon. 

Phlox 
Powdery Mildew (Eryaiphe comrminia [Wahl.] Schl.). Common. 
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Privet 
Anthracnose (Gloesporium cingulatum [Atk.] S. & S.). Occasional. 

Plum 

Black Knot (Plowrightia morbosa [SchwJ Thiim.). Common 
throughout the state. 

Brown Rot (Sclerotinia cinerea [Bon.] Wor.). Common throufirhout 

the state. 

Shot Hole (Phyllostieta circumcissa) , Occasional. 
Little Plum (Cause undetermined). Occasional. 

Quinee 

Black Rot (Sphaeropsis malonmi Pk.). Common and very severe. 
See apple. 

FncB Blight (Bacillus amylovorus [Burr.] De Toni). Siee apple. 

Rust (Rostellia aurentianp, Peck.). Occasional. 

Raspberry 

Anthracnose (Gloesporium venetum Speg.). Abundant and de- 
structive. 

Crown Gall (PsevdomoiyoLs tumefaciens Erw. Smith & Towns.). 
Abundant. See apple. 

Leaf Spot (Septoria rubi West.). Abundant. 

Cane Blight (Coniothyriwm fvA^kelii Sacc). Very abundant and de- 
structive. The cause of many complaints. 

Rose 

Crown Gall (Pseudomonas tumtefaeiens Erw. Shiith & Towns.). 
Frequent. 

Anthracnose (Gloeosporium rosae Hals.). Common but not serious. 

Leiaf Blotch (Actinonema rosae [Lib.] Fr.). Common and very 
severe in the greenhouse. 

Powdery Mildew (Sphaerothec/a pannosa [Wallr.] Lev.). Common 
and very severe. 

Leaf Spqt (Phyllostieta rosicola Massal.). Abundant and frequently 
confused with black spot. 

Cane Blight (Coniothyrium fuckelii Sacc). Common. 

Snapdragon 

Anthracnose (Colletotrichum flnthirrhini Stew.) . Occasional. 
Rust (Pu^dnia anthirrhini D. & H.) . Occasional. 
Stem Rot (Sclerotium) , One record. Very destructive. 

Squash 

Mosaic (Cause undetermined). One record. A peculiar mottling of 
the leaves, characteristic of the disease on other plants. No insects 
present. 

Strawberry 

Leaf Spot (Mycosphaerella fragariae [TuL] Lindau.). Common. 
Leaf Spot (Ramularia tulasnei Sacc). Common. 
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Leaf S>ot (Marsonia potentillae [Desm.] Fisk). Frequent. 
Winter Injury. Frequent. 

Sunflower 

Rust (Puccinia heUanthii Schw.). Occasional. 

Sweet Potato 

Black Rot (Sphaeronema fimbriatum [E. & H.] S'acc). Abundant 
and very severe. 

Wet Rot (Rkizopus nigricans Ehr.). Common in storage but readily 
controlled by ventilation. 

Stem Rot or Yellow Rot (Frisarium batatatis WoUen.). Common 
and very destructive. 

Rot (Trichoderma Koenigii Oud.). Frequent. 

Charcoal Rot {Sclerotium bataticola Taub.). Frequent. 

Rot (Trichoderma Koenigii Oud.). Frequent. 

Rot (Penicillium sp.). Common. May have been secondary. 

Scurf or Soil Stain (Monilochaetes infuseans E. & H.). Common. 

Sycamore 

Anthracnose (Gnomonia veneta [S'acc. & Speg.] Kleb.). Very 
abundant. 

Tom^itoes 

Anthracnose (CoUetotrichum phomoides [Sacc] Chester). A few 
reports. 

Fruit Rot (Macrosporkmi aolani E. & M.). Abundant. 

Stem Blight (Fusarhim lyeopersid Sacc). Common and very severe 
in some localities. 

Blossom End Rot (Cause questionable). Common. 

Leaf Spot (Septoria lyeopersid Speg.). Abundant and very severe 
in some localities. 

Mosaic and Filiform Leaf (Cause undetermined). Very common but 
much less severe than in 1915 and 1916. 

Leaf Spot (Marsonia jugla/ndis [Lib.] Sacc). Abundant. 

Yellows (Cause undetermined). Two records. 

Watermelon 

Anthracnose (Colletotrichum lagenarium [Pase.] E. & H.). Abund- 
ant in the southern part of the state. 

Wilt (Bacillus tracheiphilus E. F. Smith). Common. 

Wheat 

Rust (Puccinia coronata Cda.). Common. (Puccinia gra/minis 
Pers.). Occasional. (Puccinia rubigo-vera deC. Wint.). Common. 
(PvAscinia triticina Errh.). Common. 

Smut (Tilletia foetens [B. & C] Trel.). Frequent. (Tilletia tritica 
[Bei.] Wint.). Abundant. 

Mold (Cladosporium herbarum [Pers.] Lk.). Abundant in places. 

Willow 
Leaf Spot (Gloeospormm salicis West.). Common. 



536 NEW JERSEY AGRICULTURAL COLLEGE 

REPORT OF CELERY INVESTIGATION 

R. F. Poole 

Experimental work started on the farms of Tunis Drenth and 
Drenth Bros, has been continued. Other investigations have been- 
carried on at Gunlah's Farm, near Ridgewood. The principal 
diseases found this year were the same as reported in previous 
years. The past season has been very favorable for the spreading 
and the developing of bacteria and fungi. These have caused con- 
siderable loss in some parts of the bogs. The crown rot (Bacterium 
sp.), damping oflf or stem rot, (Sclerotinia libertiana), root knot 
caused by nematodes, the early blight {Cercospofa apii), and the 
late blight (Septoria petroselini, var. apii), are the diseases of most 
concern to the farmers. Damping off caused by Rhizoctonia gave 
some trouble in one greenhouse this past spring. 

In soil sterilization it was our purpose to rid the greenhouse 
beds and diseased areas in the field of the crown rot organism 
{Bacterium sp.). Some form of sterilization must be used to 
control damping off, caused by Sclerotinia libertiana. Acids, bases, 
and salts of different strengths have been applied to diseased 
areas in the field. Lime, hydrochloric acid, and copper sulfate 
have shown slight control. A more thorough trial must be given 
these compounds before any definite conclusion will be reached. 
Steam sterilization will, when thoroughly applied, control the 
organism. The irregularity of the diseased areas and the resistant 
plants, which grow in these diseased areas, greatly conflict with 
accurate control data. The crown rot organism has spread to 
practically every farm in the bogs of North Jersey. The best 
solution of the problem now seems to be plant breeding. In all 
diseased areas a small percentage of vigorous-growing, Golden 
Self -Blanching plants will be found to be immune to the crown 
rot organism. Seed from these resistant plants should produce a 
very high percentage of immune plants. Several farmers in this 
state grow their own celery seed each year. From work done on 
selecting disease-free cotton and cabbage, this appears to be an 
equally good chance for selection and, at the same time, teaches 
the farmer methods of breeding for higher plants. 

During April several complaints of root knot were reported on 
celery. The knots, caused by nematodes, were formed several 
weeks after the soil was sterilized with formaldehyde. The 
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benches were decaying very badly and they were without a doubt 
the source of reinfection. The bench showing the most knots was 
divided into halves; one half was well stirred and treated with 
6-50 formaldehyde. It was then covered with sacks for one 
week. The sacks were removed at the end of a week's time; 
the soil stirred and allowed to air for one week. Two weeks 
after the fonnaldehyde was put on, the seed was sown in both 
treated and untreated soil. The nematodes produced root knots 
in the untreated soil, as was the case in the first crop. The plants 
on the untreated soil showed no signs of root knot, and were vigor- 
ous-growing plants. 

The Sclerotinia libertiana, damping off or stem rot, will soon 
be one of the celery growers* most troublesome pests. This is 
the same fungus that causes lettuce drop. It did a great deal of 
damage to beans in the bogs also. About twenty-five heads of 
lettuce with Sclerotia and growing mycelium were placed in a 
box 2x3 feet and mixed with soil. Celery seed was sown in the 
box, and after the plants were several inches high, they were kept 
in a warm, shady place and watered constantly. Ahnost all of 
the plants died as they had done in the greenhouses of North 
Jersey. 

Celery, lettuce and beans are the farmers' chief crops in this 
section. Their continued growth on the same land makes it hard 
to select soil free from Sclerotia for the greenhouse beds. The 
matting together of the mycelium to form a hard Sclerotia which 
remains in the soil indefinitely, is difficult to penetrate and kill 
with formaldehyde unless conditions which are favorable to germ- 
ination or decay are brought about. If the fungus is watched 
closely, the diseased sipots can be removed before spreading. A 
light layer of sand on the surface will control the disease. The 
mycelium does very little, if any, damage below the surface of the 
soil. It spreads rapidly over the surface attacking the plants near 
or just above the ground. This disease is encouraged by crowd- 
ing, not enough sunlight reaching the plant stem, and by over- 
watering. 

After considerable damage to the plants, the beds were divided 
into four sections. Section I was thinned; the diseased plants 
were removed and sodium nitrate was broadcasted at the rate of 
250 pounds per acre and washed into the soil. Section II was not 
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thinned, but nitrate of soda was applied as in Section L Section 
III was thinned ; the diseased plants were removed and no sodium 
nitrate was added. Section IV received no treatment. At the end 
of two weeks' time, the celery in Section I had made considerable 
growth, and very few plants were dying. Section II grew as 
well as Section I. However, the plants were very thick and most 
were dying. Section III had very 'few dead plants. They were 
very small and sickly. Only a very few plants remained in Sec- 
tion IV, and they had died early. 

Several hundred plants were taken from Section I and set 
from 4 to 7 inches apart in the field. No diseased plants were 
found after transplanting. 

The crown rot disease caused by Bacterium sp. has practically 
made the growing of Golden Self -Blanching celery unprofitable 
throughout the muck-soil districts. 

In order to find a control for this disease, we have used carbolic 
acid, cresol, hydrochloric acid, copper acetate, lime, formaldehyde, 
sulfur, liver of sulfur, carbon bisulfide, potassium bisulfide, copper 
sulfate, ferrous sulfate, corrosive sublimate, potassium hydroxide, 
sodium chloride and calcium chloride. The liquids were diluted, 
and some poured into shallow holes, drenching the soil. The solids 
were either dissolved and applied in liquid form or applied in solid 
form by broadcasting and mixing with soil. The irregularity of 
the disease has made collecting control data very uncertain. 

If Golden Self -Blanching plants are set into the field soon after 
all danger of being killed by frost is over, they seem to resist the 
disease. A large majority of the late plants die in a few weeks 
^fter they are set in the field. A few areas in the bogs this year 
grew the finest kind of first-crop celery; but the second crop was 
a complete failure on the same land. Soil removed from the 
greenhouse should never be placed on land free from crown 
rot. In a few instances this organism has been carried from upland 
by carting out soil from diseased areas. Crates shipped from one 
farm to another seem to be the source of spreading the organisms 
over the country. A quarantine should be placed on all old crates 
before another crop of celery is grown. 

The results of the chemical project on Drenth Bros, farm are 
given in table i. Sodium hydroxide, bleaching powder and carbon 
bisulfide were applied on April 13 ; and formaldehyde on May 8. All 
other compounds were applied on April 2. The sections are 20 feet 
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long and 15 feet wide. The plants were set in the field on June 15. 
During the growing season, four counts were made of the plants 
in each section at different times. The number of healthy, sick and 
dead plants in each case is given in the table. Plants were designated 
as healthy when found growing normally, and sick when showing 
lack of growth and a yellowing of the foliage. This table, while not 
showing any control, does give the death rate, and indicates that a 
few chemical compounds like hydrochloric acid (HCl) and lime 
(CaCOg) show some prospects of control. 

Table i 
Results of Experiment on Control of Celery Diseases 
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The early blight, Cercospora apii, appeared during the latter part 
of July. It spread rapidly to many areas by thrips and hoppers. It 
did considerable damage to second-crop celery. The late blight, 
Septoria Petroselini apii, was found about the middle of August. It 
did considerable damage to late celery. If spraying is started in the 
greenhouse when the plants are small and continued every ten days 
in the field with a thorough spray of 5-6-50 Bordeaux or with 10-50 
Kil-Tone, the leaf spots will give no trouble. 

The growers are fortunate in being able to grow all green varieties 
on the diseased lands. It is our purpose to develop a Golden Self- 
Blanching strain which will be immune to the crown rot organism, 
Bacterium sp., by breeding for disease-resistance. The problems 
are many, and they will require more study in the future. 



540 NEW JERSEY AGRICULTURAL COLLEGE 

TOMATO SPRAYING EXPERIMENTS AT 

RIVERTON, N. J. 

William H. Martin 

During the summer of 191 7 tomato spraying experiments for the 
control of late blight (Septoria lycopersici Speg.) were conducted 
on the Joseph Campbell- Company farms at Riverton, N. J. The 
work was done by the department of plant pathology of the New 
Jersey Agricultural Experiment Station in cooperation with 
the Office of the Cotton, Truck and Forage Crop Disease In- 
vestigations of the United States Department of Agriculture and 
the Joseph Campbell Company. The writer wishes to express his 
thanks to Mr. H. F. Hall of the latter company and to Mr. G. 
Johnson, manager of the farm, for the many courtesies shown 
him during the progress of the work. 

The experiment was designed to test out, under field conditions, 
sprays developed by Mr. F. J. Pritchard and Mr. W. Blair Clark 
of the Bureau of Plant Industry. At the same time an eflfort 
was made to determine some of the important facts in the life 
history of the organism causing late blight, and also to determine, 
if possible, how the disease is disseminated and how it lives over 
winter. This report will be limited to a brief discussion of the 
spraying experiments; a complete presentation of the other data 
will follow at a future date. 

The late blight of tomatoes has been the cause of serious losses 
throughout New Jersey for a number of years. Ten years ago a 
15-ton crop of tomatoes was by no means uncommon, this year 
it is doubtful if the average yield will exceed 4 tons. These figures 
are based on the statement of the growers. The tomato crop is well 
adapted to New Jersey conditions, but at the present cost of labor 
and fertilizers a 4-ton crop grown for the cannery will not yield 
a profit. A large part of this decrease in yield can be traced di- 
rectly to the presence of leaf blight. 

This is a comparatively new pest, not being recorded in the 
United States until 1893, and it is only in recent years that it has 
become severe. Thus .far all efforts to breed resistant plants or to 
grow resistant varieties have failed and therefore spraying is the 
only method that has been found to combat the disease. In sections 
of New Jersey a number of growers have sprayed with the stan- 
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dard Bordeaux mixture for the control of late blight, and in some 
instances a partial control followed, but more frequently little dif- 
ferences resulted. In the work conducted by this department at 
Salem, N. J., in 1916 very little control was secured, although there 
was an increase in yield. This lack of success cannot be said to be 
due entirely to the spray, as it is a recognized fact that success in 
spraying is largely a question of methods, and also the time of 
application is an important factor. Last season the writer was 
tmable to be in the field throughout the summer, so that it is 
possible that the applications were not made at the most op* 
portune time. In 1917 the work was directed from a field lab- 
oratory so that a better opportunity was given to observe the pro- 
gress of the disease. In this way the applications were not made at 
stated intervals, but when it was thought they would accomplish 
most good. 

Spray Mixtures Used 

The failure of the standard Bordeaux mixture to control the 
blight in the past indicated the advisability of using some other 
spray mixture or a modification of the standard Bordeaux mixture 
in its place. During the past season the following mixtures were 
employed. 

1. Standard Bordeaux mixture in the proportion of 4 pounds of 
copper sulfate, 4 pounds of lime to 50 gallons of water. This was 
prepared according to common practice. 

» • • • • « > 

2. Standard Bordeaux mixture with resin fish-oil soap. This was 
prepared exactly as the preceding except for the addition of 3 
pounds of soap to each 47 gallons of the 4-4-50 mixture. The soap 
was added to the mixture after it had been run into the spray tank, 
in order to eliminate the excessive formation of suds. 

3. Bordeaux mixture with diminished lime, and resin fish-oil 
soap, 4-2-3-50. In this mixture the amount of lime used was one- 
half that of the copper sulfate. As in the preceding mixture the 
soap was added in the spray tank. 

4. Deka-copper sulfate mixture with resin fish-oil soap 2-0.4-3-50. 
This mixture was made up according to Pickering's copper sulfate 
and lime water formula C^ with the addition of 3 pounds of soap 



^Eleventh Report, Wobum Experimental Fruit Farm, 1910. 
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to each 4 gallons of the mixture. It was prepared by stirring 4 
gallons, containing 2 pounds of the copper sulfate solution, into 40 
gallons of saturated lime water. This was then made up to 47 
gallons and 3 gallons of soap solution, containing 3 pounds of soap 
added. 

5. Copper-soap mixture, 0.5-0-3-50. This was preipared by dilut- 
ing Yi gallon, containing y^, pound of copper sulfate solution, to 47 
gallons and adding 3 gallons of the soap. 

To facilitate the .preparation of the sprays, stock solutions were 
made up. The milk of lime stock solution was made up at the rate 
of I pound of lime to i gallon of water, the copper sulfate, J4 
pound to I gallon ; and the soap, i pound to i gallon. No difficulty 
was experienced in getting the soap into solution, but hot water is 
necessary to dissolve it properly. After once in solution it will not 
settle out. 

No trouble was experienced in mixing any of these sprays. When 
soap was added it was found best to do so after the mixture of the 
other ingredients had been run into the tank. If the soap is added 
in the mixing tank and then run into the spray tank, serious diffi- 
culties will be encountered. In some cases, where there was ex- 

ssive agitation^ an abundant formation of suds made trouble, 
but it was soon found that very little agitation was necessary to 
keep the mixtures in suspension, and after this no difficulties were 
experienced. 

The advantages of the addition of soap were plainly seen. Not 
only did it increase the spreading qualities of the spray to a marked 
extent, but it also greatly increased its adhesiveness. Instances 
were noted wherCj after a heavy rain, the standard Bordeaux mix- 
ture was washed from the leaves, while the plants sprayed with the 
Bordeaux-soap mixtures were still white with the spray. It is 
also believed that the presence of the soap increases the fungicidal 
value of the spray. 

Spraying Machinery 

At the same time that sprays were tested out, an attempt was made 
to determine the method of applying the spray that would give best 
control. For this work two types of spray machinery were used. 
The first was a gasoline power sprayer furnished by the Office of 
Cotton, Truck, and Forage Crop Disease Investigations. This outfit 
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w^as a 2-horse 2-wheel cart with a lOo-gallon tank. It was equipped 
with two Hnes of hose, each 25 feet long, one from each side of the 
machine. Each hose was equipped with a 5-foot iron extension rod, 
each rod being fitted with an angle nozzle. , Five rows can be 
sprayed on each side of the machine, so tliat including the row 
driven over, 11 rows can be sprayed at one trip through the field. 
For the first several applications a pressure of 150 to 175 pounds to 
the square inch was maintained, for subsequent sprayings this was 
increased to 200 to 225 pounds. This pressure gave a very fine 
mist and the upper leaf surfaces were well covered. It was found 
practically impossible to cover the lower leaf surfaces completely. 
This was especially true when the plants had attained full growth ; 
they fell to the ground and it was impossible to reach the lower 
surface of any but the uppermost leaves. Then again, the field in 
which the experiment was conducted became overgrown with weeds 
so that for the last applications it was impossible to spray the under 
leaf -surface. 

The other machine used was a well known traction sprayer. 
With this machine a pressure of 150 to 175 pounds to the square 
inch was maintained. For the first applications there were only 
two nozzles to a row but this was found to be unsatisfactory and a 
third one was added. Three rows were sprayed at a time and the 
nozzles were so adjusted that a uniform film was distributed on the 
majority of the leaves. An attempt was made to adjust the side 
nozzles so as to reach the under leaf-surface, but this was found to 
be practically impossible, so only a part of the leaves received any 
spray on the under-surface. It will be shown later, however, that 
very satisfactory control was secured by both of these machines, 
and it would therefore appear that it was not absolutely necessary 
that the under leaf-surface be covered with a film of the mixture. 
No statements to this effect can be made at this time; it is hoped, 
however, that future work will throw some light on this point. 

With the power sprayer the sprays were applied at the rate 
of 250 gallons to the acre. This thoroughly covered the upper leaf- 
surfaces. With the traction sprayer 175 gallons to the acre were 
applied. For the first application the plants were sprayed once, but 
as the covering obtained did not seem sufficient to give best results, 
for subsequent applications each plot was sprayed twice, once each 
way. In most instances this gave an ideal film. It was noticed that 
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too high pressure was not desirable for some of the sprays, eq)ecially 
with the copper-soap mixture. With a pressure of 150 (pounds a uni- 
form film could be secured, while with very high pressure the spray 
v«ry often collected in drops. This can no doubt be explained by 
the presence of the soap, as it was not found to be true when the 
standard Bordeaux mixture was used. 

Plan of the Experiments 

As previously stated, the purpose of this work was to ascertain 
if the late blight could be controlled by spraying. Three sets of eix- 
periments were conducted. In the first, no attempt was made to 
limit the number of applications ; they were made at approximately 
lO-day intervals throughout the season. In the second experiment 
the plots were sprayed two and three times, respectively, the first ap- 
plication being made sometime after the disease had made its ap- 
jpearance. This experiment was conducted to determine if the blight 
could be held in check after it had once made its appearance and 
also with the expectation that the results would be of aid in plannii^ 
another season's work. The third experiment was with late to- 
matoes, the purpose of this experiment being also to determine, i£ 
possible, the effect on the ripening of the crop. Very frequently in 
New Jersey the late varieties are killed by frost before the crop is' 
picked. It was thought that spraying might hold the leaves and 
further delay the ripening of the fruit. Should this happen the ad- 
visability of spraying late tomatoes is questionable. Each of these 
experiments will be discussed in turn. 

Field Tests 

The field in which this experiment was conducted was in tomatoes 
in 1914, okra in 1915 and tomatoes in 1916. After the 1916 crop 
was removed the field was put in rye ; this was plowed under in the 
spring and fertilizer applied at the rate of 500 pounds to the acre 
before the plants were set out. The fertilizer was made up of 500 
pounds of tankage, 400 pounds of nitrate of soda and 2000 pounds 
of acid phosphate. Shortly after the plants were established they 
were side-dressed with 300 pounds of fertilizer to the acre and again 
on July 7 with 350 pounds to the acre. For these two applications 
the mixture was made up of 1200 pounds of tankage, 400 pounds 
of nitrate of soda and 400 pounds of acid phosphate. 
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The plants were of the Bonney Best variety, an early tomato 
very much in favor in this part of the state. They were set out 
May 15, only thrifty plants being used. The rows were made 
feet apart with the plants 3 feet apart in the row. This was done 
to permit the use of the power sprayer, the tread of the machine 
making it impossible to employ the 5-foot row customary in this 
state. The field as laid out contained 24 plots, each 6 rows wide, 
or approximately one-half acre. Between each six rows a drive- 
way was provided for by the omission of a row. This was done to 
facilitate spraying and the taking of records. The employment of 
plots of this size eliminated to a large extent the extensive use jf 
check plots otherwise necessary to minimize differences in yield 
resulting from soil variation. The need of check plots is recog- 
nized, but in this work where the check plots were employed largely 
to show differences resulting from spray treatment, their extensivn 
use was hardly warranted. 

Due to irregularities in the field the plots were not all the same 
size. In pilots 23 and 24 a tree shaded some of the plants and these 
were discarded in getting yields. In computing the yield on an 
acre basis the yield per plant for each plot was determined and 
from this the yield per acre was obtained. As all missing plants 
were taken into consideration this method gives the most accurate 
measure of the actual yield per acre. In taking yields a count was 
made of the number of baskets from each plot; the yield in pounds 
per plot as then calculated from the average weight of 1000 baskets. 
This method was considered to be more convenient than and ap- 
proximately as accurate as attempting to weigh all the baskets in the 
field. 

The 24 plots were divided into 4 series of 6 plots each. In each 
series there were 5 sprayed plots and i unsprayed plot. Two of 
these. Series A and A-i, were sprayed with the power sprayer 
while the remaining two. Series B and B-i, were sprayed with the 
traction sprayer. This gave two instances of spraying with each 
type of spray machine, and four instances of spraying with each 
spray treatment. The four series were so arranged that the two 
methods of applying the spray alternated. 

The purpose of this experiment being to determine if late blight 
could be controlled by spraying, no effort was made to limit the 

Ag35 
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number of applications, but as many were made as was thought 
necessary to control the disease. The ipresent plan is to continue 
this work another season to determine how few applications are 
necessary to control the disease, as well as the most opportune 
time to make them. This season applications were made on the fol- 
lowing dates : July 5, 12, 19, and 30, August 9, 17, and 2,7 j 
making seven in all. It will be noticed that the first application was 
not made until the plants had become well established in the field. 
In the past, seed-bed spraying has been generally advocated. While 
this cannot be set aside from the results of one year's work, at least 
the results secured would tend to indicate that this application, as 
well as the very early applications in the field, can well be omitted. 
Late blight has been reported from other states as occurring in the 
seed-bed, but the writer has never observed it in this state. This 
year the disease was first observed on July 13. It was fruiting at 
the time, however, so that infection must have taken place about 
July I. This first infection did not spread over the field, but this 
is no indication of what might happen another season. The general 
observations are that blight does not appear in this section of the 
state until about the middle of July; in the northern part of the 
st^te it frequently occurs two weeks earlier. Since the disease is 
present on the leaf some two weeks before it is evident to the eye, 
it might be well to make the first amplication about June 25, and a 
w^ek or two earlier in the northern counties^ It is frequently found 
necessary to spray for insects soon after the plants are set in the 
field, and again about two wieeks later. For these two applica- 
tions it would be well to use a combined insecticide and fungicide,, 
which would take care of any early infections of late blight. 

In table i is given the arrangement of the plots as they occurred 
in the field. This table also gives the yield per acre for ripe and 
green fruit, as well as the total yield per acre. From the table it 
will be seen that the yields of plots receiving the same treatment 
but in different parts of the experimental field vary considerably: 
This, no doubt, can be traced to soil differences, and in an experi- 
ment extending over so great an area this cannot be prevented. By 
the use of large plots, however, and repeating a treatment and its 
check four times, the differences resulting from the averages will 
give a fairly accurate measure of the benefit derived from the treat- 
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ment in question. It will be noticejj, also, that the yield of green 
fruit is considerably greater from the sprayed plots than from the 
unsprayed. This may be accounted for by the fact that the sprayed 
vines remained vigorous for a longer period than the unsp rayed. 
This green fruit was not wholly a loss, as it is common practice 
in New Jersey to pick and cover it when a frost is expected. In 
this way a greater part of the fruit is ripened, and therefore it 
well may be included in the total yields. 

Table 2 

Arrangement of Plots and Yield Per Acre of the Tomato 

Spra3dng Experiments Conducted at Riverton, N. J. 



Treatment 



YIELD PBR ACRE 



Ripe Fruit 



Green Fruit 



Total Yield 



4-4-3-50 

4-2-3-60 

4-4-50 

2-0.4-3-50 

0.5-0-3-50 ..... 

Check 

4-4-3-50 

4-2-3-50 

4-4-50 » 

2-0.4-3-50 

0.6-0-3-50 

Checlc 

4-2-3-50 

4-4-3-50 

4-4-50 

0.5-0-8-50 

2-0.4-3-50 

Check 

4-2-3-50 

4-4-3-50 

4-4-50 

0.6-0-3-50 

2-0.4-3-50 

Check 



Pounds 

10.914 
9,897 
12,608 
12,778 
12,463 
11.107 
12.947 
12.391 
15.198 
15,464 
13,697 
12,363 
14,036 
14,036 
14.592 
15.560 
14.301 
13.043 
15.512 
15,415 
15.599 
13,939 
11.083 
9.784 



Pounds 

1881 

864 

1018 

1688 

609 

189 

1011 

1769 

1327 

2313 

2313 

292 

3630 

3969 

2787 

1742 

1255 

221 

3242 

1841 

.1473 

1870 

980 

166 



Pounds 

12.295 
10,761 
18.626 
14.416 
13.072. 
11.246 
13.958 
14.160 
16.525 
17.771 
16.010 
12,658 
17,666 
18,005 
17,379 
17,802 
15,556 
18,264 
18,754 
17,256 
17,072 
15,804 
12,063 
9,950 



Before discussing the yields from the different treatments, the 
control obtained by the use of the different mixtures will be con- 
sidered. 

Blight was first observed in this field on July 13. The disease 
had made very little progress from the point of initial infection, 
when a number of extremely hot days checked its advance. Dur- 
ing this period the lower leaves of most of the plants in the field 
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were killed. An examination of the field on August i showed very 
little blight present, the infected leaves, for the most part, being 
killed during the hot weather. At about this time there was a week 
of wet weather and the disease again made its appearance. A care- 
ful survey of the field was made on August 13 and an estimate made 
of the number of leaves infected. Of the check plots two showed 50 
per cent infection while the other two showed as much as 80 per 
cent. Several of the sprayed plots showed infection, but in these 
it was not more than i per cent. As the season advanced the sprayed 
plots showed considerably more infection, but the differences be- 
tween them and the unsprayed plots were just as marked. 

The last spray application was made August 2y and on September 
7 an examination of all the plots was made to determine the per 
cent of dead leaves. This estimate was made to include all dead 
leaves, whether present on the plant or missing. It was impossible 
to do this for every plant, so every tenth plant in the middle row 
of each plot was taken. 

Table 3 gives the per cent of dead leaves for each plot, as well 
as the average for each treatment. 

Table 3 

Per Cent of Dead Leaves on Each 'Plot and the 

Average for Each Treatment 





Per Cent of Dead Leaves 


Treatment ^ 


Series 
A 


Series 
B 


Series 
A-1 


Series 
B-1 


Average for each 
treatment 


4-2-3-60 


47 
39 
67 
66 
62 
96 


60 
68 
60 
66 
66 
94 


84 
36 
64 
68 
60 
96 


39 
46 
62 
68 
44 
96 


42 


4-4-3-60 " 


46 


4-4-60 


66 


2-0.4-3-60 


60 


0.6-0-3-60 


63 


Check 


96 



To make these estimates a more accurate measure of the actual 
condition of the plants, separate readings were made on the same 
day by the writer and Mr. D. H. Davenport, the field assistant, and 
the percentages given in the table represent an average of these two 
readings. 

At the time these observations were made and for several weeks 
previous, the unsprayed plants were stripped almost bare of any 
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leaves, only a few remaining at the tips of the branches. The stems 
also were heavily infested with the blight. On the date of the ob- 
servations, the average number of dead leaves for the check plots 
was found to be 95 per cent, while for the poorest spray plot it was 
60 per cent. The Bordeaux-soap plots gave the best control, with 
the 4-2-3-50 mixture, only 42 per cent of the leaves being dead. 
While there was a difference of only 18 per cent between the number 
of dead leaves on the best and that on the poorest sprayed plots, 
throughout the season the plots sprayed with the 4-2-3-50 mix- 
ture were uniformly better than the plots receiving the other 
treatments. Likewise, the plots sprayed with the Pickering mixture 
were poorer, throughout the season, than any of the others. The 
plots sprayed with the copper-soap mixture looked slightly better 
than those sprayed with the standard Bordeaux mixture, though 
neither was as good as the Bordeaux-soap plots. 

^ Not all the leaves missing from a plant were lost through disease 
for, as has been previously stated, a number were lost during the 
hot weather in July. It is recognized that this is true for both the 
sprayed and the unsjprayed plants, but the difference between the 
different treatments and between the sprayed and unsprayed plots 
was more pronounced than is indicated in the table. The photographs 
appended to this report will tend to illustrate this point more clearly 
(plate 6, fig. i and 2). 

The fruit on the unsprayed plants was exposed to the sun and 
the greater part of the fruit set, ripened. On the sprayed plants the 
fruit was protected by the leaves until later in the season, no doubt 
accounting for the large amount of green fruit on these plots at 
the end of the season. In this connection it might be well to state 
that the fruit from the sprayed plants was of a much better quality 
than that from similar unsprayed plants. When a vine is stripped 
of all its leaves the rijpening process is largely artificial, and as a 
consequence the fruit is of a poorer quality both as to color and 
flavor. 

In table 4 the per cent of dead leaves, the average weight of green 
and ripe fruit per acre and the total yield per acre for each treat- 
ment are given. In the last column of the table is given for each 
treatment the increase in pounds of green and ripe fruit over the 
checks. 
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In this table the treatments are arranged in the order in which 
they controlled the blight. It will be seen that the treatment having 
the least dead leaves on September 7 gave the greatest amount of 
green fruit at the end of the season, and, disregarding the 2-0.4-3-50 
mixture, the treatments with the greatest number of dead leaves gave 
the largest yield of ripe fruit. On the plots sprayed with the 4-4-50 
mixture 60 per cent of the leaves were dead, while on the plots 
showing the best control only 42 jper cent of the leaves were dead. 
On a basis of ripe fruit the 4-4-50 treatment out-yielded the other 
by 1738 pounds, while in green fruit the 4-2-3-50 treatment out- 
yielded the 4-4-50 by 725 pounds. 

Table 4 

Per Cent of Dead Leaves with Yield Per Acre for Each 

Treatment 



Summary 
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4-2-3-60 


42 

46 
63 
66 
60 
96 


2376 
2050 
1634 
1651 
1546 
204 


12,959 
13.328 
13.916 
14.697 
13,406 
11.677 


15,335 
16,379 
15,548 
16,348 
14.062 
11.781 


3554 


4-4-3-60 


3598 


0.6-0-8-60 


3767 


4.4.6O 


4567 


2-0.4-3-60 


3171 


Check 


• • • • 



These results would tend to indicate that it is not desirable to hold 
all the leaves until the end of the season if all the fruit is to be 
ripened. In this state very little, if any, of the fruit set after Sep- 
tember I will mature, and the energies of the vine should then be 
turned to ripening that which is relatively mature. While no definite 
statement can be made from the data at hand it would appear ad- 
visable to hold all the leaves possible until about the first of Septem- 
ber, and after that only enough to protect the fruit. 

While the 4-4-50 mixture did not give best control it gave the 
greatest increase in yield, 38 per cent over the check. The copper-soap 
mixture gave the next highest increase, though the difference in the 
yields from these plots and the Bordeaux-soap plots was only i per 
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cent, the former giving a 31 per cent increase over the check, 
Avhile the latter gave a 30 per cent increase. The 2-0.4-3-50 treat- 
ment gave the poorest control, and at the same time the lowest in- 
crease, 26 per cent over the check plots. The nature of this spray 
makes its adoption impossible on an economic scale, so that it need 
not be discussed further. Eliminating this treatment there was a 
difference of only 8 per cent between the highest and lowest in- 
creases over the check plots. 

These differences are based on the total yield. On the basis of 
ripe fruit the 4-4-50 treatment showed an increase of 2^ per cent 
over the check plots, the 0.5-0-3-50 treatment 19 per cent, the 
4-4-3-50, 15 per cent and the 4-2-3-50, 11 per cent. Here again is 
brought out the relation of the per cent of leaves held late in the 
season to the amount of fruit ripened. There is a variation of 16 
per cent between the best and poorest treatments on the basis of 
ripe fruit, as compared with a difference of 8 per cent where totil 
yield is considered. 

While the copper-soap mixture did not give the best control, it is 
without doubt the most desirable of any of the mixtures used. Since 
it requires only J4 jpound of copper sulfate and 3 pounds of soap to 
each 50 gallons of water, its use would mean a decided saving in 
the cost of materials over the old 4-4-50 mixture. The ease with 
which it is prepared and the fact that no lime is required are other 
factors, very much in its favor. While it cannot be recommended 
from the results of one season's work to take the place of Bordeaux 
mixture, it is certainly worthy of future trial, and, should it prove 
as satisfactory as it has this year, there, is little doubt that it will 
take the place of Bordeaux mixture for tomato spraying. 

The Bordeaux-soap mixtures gave liest control of the blight. 
This was even more noticeable than is indicated in the table show- 
ing the per cent of dead leaves. During the entire season the plots 
treated with these mixtures, and especially with the 4-2-3-50 mix- 
ture, stood out above all the others in vigor of the vines. There 
was little difference in yield between these and those treated with 
copper-soap mixture, however, so that what little difference there 
was in the control of the blight is amply made up for by the many 
advantages of the l^itter mixture. 
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Use of Traction and Power Sprayers 

As has been stated, two of the four series, A and A-i were sprayed 
with a power sprayer, while the other two, B and B-i, were sprayed 
with a traction sprayer. Several times during the summer trouble 
was experienced with the power sprayer at times when it appeared 
necessary that applications be made at once. Owing to these diffi- 
culties only four applications were made with the power sprayer, 
and the other three with the traction sprayer. Since this is true no 
definite conclusions can be drawn from the data at hand. 

Table 5 gives the per cent of dead leaves in the different series, 
with the average for the two methods. 



Table 5 

Per Cent of Dead Leaves on Plots Sprayed With Traction and 

With Power Sprayer 



Treatment 



Per Cent of Dead Leaves 



Power Sprayer 



Series A 



Series A-1 



Average 



Traction Sprayer 



Series B 



Series B-1 



Averagre 



4-2-3-50 


39 
57 
56 
52 


3. ' 

36 
54 
58 
60 

1 


40 ' 

37 

55 

57 

66 


58 
60 
66 
55 


3, J 

46 
52 
58 
44 

1 


r** ** 


4-4-3-50 


S2 


4-4-50 


66 


2-0.4-3-50 


67 


0.5-0-3-50 


49 




1 



From the table it will be seen that with four of the sprays the 
use of the power sprayer gave the better control. In one case, that 
of the 4-4-50 mixture, the difference is only i per cent, while it 
is 15 per cent in the case of the 4-2-3-50 mixture. With the cop- 
per-soap mixture the plots sprayed with the traction sprayer 
showed 7 per cent less dead leaves than those sprayecL^ith the 
power sprayer. This may be due to the fact that the c^per-soap 
mixture gives best results when applied at a lower pressure than 
was the case when the power sprayer was used. The data at hand 
will not warrant any conclusions of this kind, however. 

While the differences are by no means great, there seems to be 
a tendency toward more complete control following the use of the 
power sprayer. In the use of this machine an .effort was made to 
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spray the under leaf-surface, but only slight success was obtained, 
so any differences in favor of this machine over the traction sprayer 
are thought to be due more to the fact that the upper leaf-surfaces 
received a better covering. 

In table 6 is given the total yield per acre of the plots sprayed 
with the power and traction sprayers, as well as the average for 
each. 

Table 6 

■ 

Yield Per Acre on the Plots Sprayed with the Traction Sprayer 

and with the Power Sprayer 









Yield 


Per Acre 






Treatment 


Power Sprayer 


Traction Sprayer 




Series A 


Series A-1 


Average 


Series B 


Series B-1 


Average 


4-2-8-50 


pounds 

10.761 
12.296 
13.626 
14,416 
13,072 


pounds 

17.666 
18.016 
17.879 
16.666 
17,802 


pounds 

14.218 
16.416 
16.602 
14.986 
16.187 


pounds 

14.160 
18.968 
16,626 
17.771 
-16.010 


pounds 

18.754 
17.256 
17.072 
12.068 
16.809 


pound* 
16.467 


4-4-3.50 


16.606 


4-4-60 


16.798 


2-0.4-3-50 


14.917 


O.6-0-8-60 


15.909 







It will be seen that in every case but one the differences are in 
favor of the traction sprayer. With Bordeaux mixture this difference 
is as much as 1296 pounds. A study of the table, however, will show 
that the normal variation in yield between Series A and Series A-i 
and between Series B and Series B-i, is greater than the differences 
between the averages. The varying factor in this case would appear 
to be the soil rather than the ^method of applying the spray. Since 
this is true no conclusions can be drawn with regard to the relative 
merits of the two methods. 

In view of the fact that the traction sprayer appears to have 
given as good results as the power sprayer, there is little to warrant 
the adoption of the latter machine. The cost of upkeep and run- 
ning the power sprayer is much greater than the traction sprayer, 
and these factors should favor the use of the latter type of machine. 
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Summary 

1. Late blight of tomatoes caused by Septoria lycopersici Speg. 
can be controlled by thorough spraying. 

2. The sprays employed were found to control the late blight in 
the following order: (i) 4-2-3-50; (2) 4-4-3-50; (3) 0.5-0- 

3-50; (4) 4-4-50; (5) 2-0.4-3-50. 

3. The sprays employed gave increased yields over check plots 
In the following order: (i) 4-4-So; (2) 0.5-0-3-50; (3) 4-2-3-50; 
(4) 4-4-3-So; (5) 4-2-3-50. 

4. The standard Bordeaux mixture, while not givfng the best con- 
trol, gave the greatest increase over the check plots ; indicating, pos- 
sibly, that failure in its use in* the past was a question of methods 
rather than the fault of the spray mixture. 

5. The use of the copper-soap mixture (0.5-0-3-50) gave good 
results. Because of its low cost and ease of preparation it should 

'be given serious consideration. 

'6. The Bordeaux-soap mixtures (4-2-3-50 and 4-4-50) gave good 
control but in other respects they are not as good as the copper- 
soap mixture. 

7. The results of this season's work would indicate that it is not 
necessary to spray plants in the seed-bed in New Jersey. 

8. In this state the first application should be made not later than 
July I. 

9. From the work conducted this season it would appear that if all 
the leaves ^are held until frost a large part of the fruit formed will 
not ripen. 

10. Little difference resulted from the use of the two types of 
spray machines; the traction sprayer, due to its lower cost of up- 
keep, would appear to be the better. 

E£Fect of Late Applications 

The field in which this experiment was conducted received the 

same treatment as the first experimental field, with the exception 
that the plants were set out one week earlier. This land had been in 
tomatoes for 4 years, and during that time the blight had been very 
severe. 

On July 18 most of the lower leaves of the plants in this field 
were infected with the blight. It was then decided to spray to de- 
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termine if the disease could be held in check by a few applications. 
Only two of the mixtures were Used, the 4-4-3-50 and the 
0.5-0-3-50, respectively. Since the first application was not made 
until July 21 their efficiency in controUing the blight was put to a 
severe test. The sprays were applied with a traction sprayer at 150 
pounds pressure, at the rate of 175 gallons to the acre. As in the 
previous experiment the plants were sprayed once each way for 
each application. 

The plots as laid out were approximately 1/7 acre in size, each 
plot was 3 rows wide and so arranged that each treated plot was ad- 
jacent to an untreated plot. Table 7 gives the arrangement of the 
plots. In the field they were not divided into two sections, as in 
the table, but were continuous. Plots 11, and 13 and 15 were 
sprayed July 21 and 31, while the remaining treated plots received a 
third application August ii. 

Table 7 

Arrangement of Plots and Yield per 
Acre from each Treatment 



No. j Treatment 


Yield per acre 


No. 


Treatment 


Yield per acre 


1 


Check 


pounds 
11,848 
18.891 
11,848 
9.856 
12,719 
14.909 
10,962 
11,176 


9 
10 
11 
12 
18 
14 
16 
16 


0.5-0-3-60 


pounds 
11.628 


2 


4. 4.3. 60 


Check 


11,275 


3 


0.5-0-3-60 


0.6-0-8-50 


11,848 


4 


Check 


Check 


12,271 


5 


4-4.3.50 


0.6-0-3-60 • 


13,369 


6 


0.5-0-3-50 


Check 


13,391 


7 


Check 


0.5-0-3-60 


13.814 


8 1 


4.4.3.50 


Check 


11,410 


** 1 









On August 24 a thorough examination was made of these plots. 
The plots sprayed three times were almost free from any infection, 
while the check plots were heavily infected, nearly every leaf show- 
ing spots. On the plot sprayed twice there was considerable infec- 
tion, but these plots were decidedly better than their adjoining 
checks. 

On September 5 another observation was made. At this time 
the plots, sprayed twice were little better than their adjoining 
checks. This is to be expected since the last application of spray 
had been made July 31 and had without doubt been washed from 
the plants long before this, leaving them unprotected. The plots 
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sprayed three times were still better than the adjoining checks. 
The leaves were all diseased but were still green, while on the 
unsprayed plants only a few leaves remained at the apex of the 
branches. 

In table 8 is given the average yield per acre for the plots re- 
ceiving the two applications of spray as well as for their adjoining 
checks. 

Table 8 
Effect of Tvi^o Applications of Spray 



Treatment 



t*ound8 per acre I Difference 



0.6-0-3-50 
Check . . 



18,007 
12,087 



920 



Two applications of the copper-soap mixture gave an increase of 
920 pounds over the adjoining checks. It is true that there is a 
large normal variation between the check plots, but inasmuch as the 
treatment and its check were repeated three times, the differences 
resulting from the averages may be attributed in part to the varying 
factor, which in this case is the two applications of spray. 

In table 9 is given the average yield of the plots sprayed three 
times with that of their adjoining checks. 

Table 9 
Effect of Three Applications of Spray 



Treatment 

4-4-3-50 

Check 

0.5-0-3-50 

Check 



I Pounds per acre | Difference ^| 



12,428 
10,886 
12,800 
10,694 



1,543 

• • • • 

2,106 



As in the first experiment the plots sprayed with the copper-soap 
mixture gave a gteater increase over the checks than did the Bor- 
deaux-soap mixture, being 19 per cent and 14 per cent, respectively. 
While the Bordeaux-soap gave slightly better control in the first 
experiment, in this one little difference was observed between the 
two treatments. 
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The results of this experiment would tend to show that late 
blight can be held in check after it appears in a field and also would 
indicate that early applications are not essential. The necessity of 
late a$)plications is shown conclusively. The plots sprayed twice 
were killed some time before those sprayed three times. There is 
no reason to doubt that, had a fourth application been made, the 
plants would have remained green for several weeks longer. 

The results of this and the first experiment indicate beyond a 
doubt, that late blight of tomatoes can be contrdlled by spraying, but 
the results also emphasize the importance of spraying at the right 
time. From our present knowledge, in order that the grower may 
be sure of spraying at the proper time, the applications should be 
spread over a long period of time ; in other words, the vines should 
be kept covered. Where this is done success should follow. 

Summary 

The results of the ahowG experiment may be summarized as fol- 
lows: 

1. The copper-soap and Bordeaux-soap mixtures will hold late 
blight in check even after it has appeared in the field. 

2. The copper-soap mixtures appeared to control the blight as well 
as the Bordeaux-soap mixture. 

3. The plots sprayed with the copper-soap mixture showed the 
largest increase over the unsprayed plots. 

4. Early applications do not appear to be essential in the con- 
trol of the late blight. 

5. Two applications held the disease in check, while the third 
gave much better results, indicating that the late applications are 
of great importance. 

6. The results emphasize the importance of spraying at the 
proper time, a few applications made indiscriminately cannot be ex- 
pected to give results. 

Effect of Spraying Late Tomatoes 

This experiment was designed to determine the effect spraying 
would have upon late tomatoes. The soil in this field is much heavier 
than that in the other two. No manure has been applied to this 
land for the past four years; before the plants were set out 600 
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pounds to the acre of the following mixture was added : 1400 
pounds of phosphoric acid, 200 pounds of nitrate of soda and 400 
pounds of tankage. 

The plots were laid out as in the preceding experiment and the fol- 
lowing spray mixtures were used ; 4-2-3-50 ; 0.5-0-3-50 ; 2-0.4- 
3-50; and 0-0-3-50. The latter was made up of resin fish-oil soap 
at the rate of 3 pounds to 50 gallons of water. This was. used to 
determine if the soap had any fungicidal value when used alone. 
Applications were made on the following dates: July 31, August 13, 
August 19, August 28, September 3 and September 11, making 6 
applications in all. 

In table 10 is given the arrangement of the plots together with the 
yield in ripe and green fruit, as well as the total yield per acre. 



Table 10 
Arrangement of Plots and Yield Per Acre 



Treatment 



Ripe fruit 
per acre 



Oreen fmit 
per acre 



7 



Total yield 



Check . . 

4-2-3-50 

0.6-0-3-50 

Check . . 

0-0-3-50 

2-0.4-8-50 

Check . . 

4-2-3-60 

0.6-0-3-50 

Check . . 

0-0-3-50 

2-0.4-3-50 

Check . . 

4-2-3-5 . 

0.5-0-3-60 

Check . . 

0-0-3-60 

2-0.4-3-60 

Check . . 



pounds 

10.966 

11.203 

9.648 

9,366 

8,681 

8,712 

7,252 

8,638 

8,276 

10,019 

10,539 

10,628 

10,846 

11,086 

10,409 

11,674 

11.042 

10,498 

10.606 



pounds 
2,112 
4.226 
8,708 
2,896 
3,168 
6,009 
2,636 
6,009 
8,158 
2,874 
2,896 
8,419 
1.847 
8,168 
2.374 
1.187 
1,847 
1,847 
1,317 



. pounds 
13.067 
15,428 
13,361 
12,261 
11,739 
13,721 
9,887 
13.647 
11,434 
12.398 
18,486 
14.047 
12,192 
14.844 
12,784 
18,861 
18,889 
12,346 
11.928 



Late blight did not appear in this field until September 5, and in 
the week following it became more prevalent though it never be- 
came very severe. This appeared to be true on all the fields; after 
the first week of September the disease made very little progress. 
On October 21 careful observations were made to determine the 
per cent of dead leaves in each plot, following the plan outlined in 
the first experiment. 

Table 11 gives the per cent of dead leaves for each plot, as well 
as the average for each treatment. 
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At the time of this observation the unsprayed plants were still in 
fairly good condition. The leaves remaining on the plants showed 
very little infection and were of a good green color. 

Table ii 

Per Cent of Dead Leaves in Each Plot and Average for Each 

Treatment 



Treatment 


Series 1 


Series 8 


Series 8 


Ayerag* 


4-2-3-60 


38 
40 
46 
69 
67 




68 

61 
67 
64 

86 




O.6-0-3-50 




2-0.4-8-60 




O-0-8-60 




Check 









The plots sprayed with the 4-2-3-50 mixture were slightly better 
than those sprayed with the copper-soap; the difference was not 
marked, however. The plots treated with the soap solution were 
better than the untreated, as there were 13 per cent less dead leaves 
on the former than on the latter. This would indicate that the soap 
alone had some fungicidal value. 



Table 12 

Ripe and Green Fruit and Total Yields Per Acre 

Average of Three Plots 



Treatment 



Ripe fruit 
per acre 



Oreen fruit 
per acre 



Check 

4-2-8-60 

0.6-0-8-60 

Check . . . 

0-0-8-60 

^-0.4-3-60 

Check . . 



pounds 
9,517 

10.376 
9,446 

10,862 

10,064 
9.946 
9,401 



pounds 
2.198 
4.180 
8.078 
2.162 
2.684 
8,426 
1.938 



Total yield 



pounds 
11.716 
14,406 
12,623 
12.604 
12,688 
13.871 
11.834 



Difference 



pounds 

• • • • 

2.690 
19 

• • • • 

184 
2.087 



• • • • 



Table 12 gives the average yields of the different treatments and 
of their adjoining checks. 

The data in table 11 would indicate that the Pickering mixture 
has given as good results as the Bordeaux-soap mixture. Both of 
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these treatments gave an increase of i ton to the acre over their 
adjoining checks. The copper-soap mixture and the soap solution 
gave slight increases, but these are well within the experimental 
error, and no indicative results can be attributed to these two sprays. 
These slight differences may be explained by the fact that there was 
comparatively little disease in this field. Why two of the mixtures 
should give increased yields and the other two no increase, is 
rather difficult to explain in the light of the results of the first two 
experiments where the copper-soap mixture out-yielded the Bor- 
deaux-soap mixtures. 

The results secured would indicate that in this particular case 
it did not pay to spray. This variety of tomato is very late in 
ripening its fruit and where the the greater part of the leaves have 
been held until frost the ripening process is still further delayed. 
In this experiment the average amount of green fruit picked from 
the sprayed plots was 85 per cent more than from the unsprayed 
plots. However, no statement to the eflfect that it does not pay to 
spmy late tomatoes can be made. In a field adjoining this, when 
the tomatoes were of the same variety but the plants were set out a 
week earlier, the plants were killed early in the season. In this 
case there is no doubt that spraying would have paid. Just why 
this difference should exist in the amount of disease present in the 
two fields is difficult to state. The field in which the experiment 
was conducted was high and well drained, while the other was low 
and comparatively wet, so there may be some relation between soil 
moisture content and appearance of the disease. Several other in- 
stances were noted during the summer where the disease first made 
its appearance in the lower portions of a field. 

The results of this experiment would tend to indicate the im- 
possibility of making any fixed dates for spraying The appearance 
of the disease seems to be largely determined by local conditions 
and results will be secured only through the efforts of the individual 
grower to make applications at the proper time. 

Summary 

I. In this experiment the diflFerent spray mixtures controlled the 
late blight in the following order: (i) 4-2-3-50; (2) 0.5-0-3-50; (3) 
2-0.4-3-50; (4) 0-1-3-50. 
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2. Resin fish-oil soap gave partial control, indicating that it 
possesses some fungicidal value when used alone. 

3. The^results obtained from the experiment emphasize the fact 
that conclusions cannot be drawn from the results of one season's 
work. , 

4. Under certain conditions, in view of the results from this ex- 
periment, the advisability of spraying late tomatoes is questionable. 



POTATO SPRAYING EXPERIMENTS IN 19x7 

Mel. T. Cook . 

I>iring 19 17 the department condujcted potato spraying ex- 
periments in cooperation with Mr. T. M. Applegate, of Day- 
ton. N. J. and with Mr. J. Harry Kandle of Elmer, N. J. 

The work with Mr. Applegate was in cooperation with Mr. 
I. L. Owen, farm demonstrator for Middlesex County. . In both 
cases the actual work was done by the growers according to 
plans furnished by the writer. The Kil-Tone and arsenate of 
lead were ' furnished by the Kil-Tone Manufacturing Company. 

The test on Mr. Applegate's farm was made on early Cobblers. 
He sprayed this crop three times, using a combination of Bordeaux 
and arsenate of lead on 6 plots and arsenate of lead on the alternat- 
ing 6 plots. The plots were 0.116 acre in size. The results when re- 
duced to an acre basis are given in table 14. 

Table 14 

Yield of Potatoes Per Acre, on Test Plots on Farm of T. M. 

Applegate, Dayton, N. J. 

Bushels 
Treatment per Acre 

Bordeaux and lead ^ 183.475 

Arsenate of lead 168.535 

Bordeaux and Lead , 153.730 

Arsenate of lead 173.560 

Bordeaux and lead 178.445 

Arsenate of lead 183.475 

Bordeaux and lead 203.535 

Arsenate of lead 208.189 

Bordeaux and lead 183.475 

Arsenate of lead. 168.535 , 

Bordeaux and lead 168.585 

Arsenate of lead 148.705 
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It will be noted that the highest yield was 208 bushels on the 
arsenate of lead plot, and that the lowest yield was 148 bushels, 
also on an arsenate of lead plot. The average yield of^the Bor- 
deaux and lead plots was 178.532 bushels, as compared with an 
average yield of 175.166 bushels on the arsenate of lead plots, a 
difference of less than 3j^ bushels per acre. 

Two tests were made on Mr. Kandle's farm, one with a crop of 
early Cobblers and the other with a crop of late Cobblers (i. e. 
second-crop). The early Cobblers were sprayed twice, using Bor- 
deaux and lead, Kil-Tone, and arsenate of lead. The plots were 
3/10 acre in size and the results reduced to an acre basis are given 
in table 15. 

Table 15 

Yield of Early Cobblers Per Acre on Test Plots on Farm of 

J. Harry Kandle, Elmer, N. J. 

Bushels 
Treatment per Acre 

Bordeaux and lead 300.000 

Kil-Tone 316.662 

Arsenate of lead 297.912 

Bordeaux and lead 289.062 

Kil-Tone 328.125 

Arsenate of lead 323.125 

Bordeaux and lead 314.582 

Kil-Tone 306.250 

Arsenate of lead 311.458 

Bordeaux and lead 316,666 

Kil-Tone > 320.833 

Arsenate of lead 317.083 

Bordeaux and lead 325.000 

Kil-Tone 309.375 

Arsenate of lead 317.083 

An examination of the results of this test shows the highest yield 
was 328 bushels on a Kil-Tone plot, and that the lowest yield was 
289 bushels on a Bordeaux and lead plot. The average, in order of 
highest yield, was Kil-Tone 316.249 bushels; arsenate of lead 
313.332 bushels and Bordeaux and arsenate of lead 309.062 bushels. 

The late crop of Cobblers was sprayed twice with Bordeaux plus 
arsenate of lead and with Kil-Tone. As there were not enough 
potato bugs to injure the crop, it was decided to leave 4 plots with- 
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out treatment of any kind. The plots were one-third of an acre in 
size^ and the results reduced to an acre basis are given in table 16. 

These results show that the highest yield was 249 bushels on a 
Kil-Tone plot, and that the lowest yield was 195 bushels on an un- 
treated plot. The average, in order of highest yield, was Kil-Tone 
224.062 bushels, Bordeaux and lead 217.500 bushels, and untreated 
210.469 bushels. 

I doubt if much weight should be attached to these figures: In the 
early part of the season the potato crop was exceptionally free from 
diseases and the growth unsually good. In July heavy rains and 
warm weather brought on a most severe outbreak of tip burn fol- 

Table 16 

Yield of Late Cobblers Per Acre on Test Plots on Farm of 

J. Harry Kandle, Elmer, N. J. 

Bushels 
Treatment per Acre 

Bordeaux and lead 204.375 

Kil-Tone 349.375 

Untreated 215.625 

Bordeaux and lead 215.625 

Kil-Tone 221.250 

Untreated 210.000 

Bordeaux and lead 225.000 

Kil-Tone 215.625 

Untreated 221.250 

Bordeaux and lead 225.000 

Kil-Tone 210.000 

Untreated 195.000 

lowea by a severe outbreak of early blight. The exceptionally 
healthy condition of the crop in the early part of the season would 
necessarily result in slight differences in treatments ; the luxuriant 
growth interfered with the treatments, the July rains washed the 
spray mixtures off and the tip bum stopped further treatment. 

2The plots were just twice as large as indicated, but only the central 
half of each plot was used in tabulating the results. 



Aerial form of crown gall on branches of the apple. 
(Photo by C. H. Connors.) 



Greenhouse chrysanthemum attacked by common dodder. 
(Photo by R. F. Poole.) 



Poplar Canker (Dothichiza populs). 
(Photo by R. P. Poole.) 



Hail-stone injury on gooseberr 
(Photo by R. F. Poole.) 



Hail-stone injuries on tomatoes and a 
(Photo by R. F. Poole.) 
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Fig. 1. Tomato spraying experiment: Plot 18 (Check). 



Fig. 2. Tomato spraying experiment: Plot Id (4-2-3-60). 
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Report of the 
Department of Plant Pathology 



M. T. Cook 



ORGANIZATION 

The organization has been very much changed since our last re- 
port. Mr. C. M. Haenseler, who held the New Jersey Zinc Com- 
pany fellowship, was called to the colors in September and is now 
in France with a regiment of Forestry Engineers. Mr. R. F. Poole, 
who. came to us from Clemson College, S. C, May i, 1917, as fel- 
low and assistant, enlisted in November and is in France as photo- 
grapher in the Aviation Corps ; Mr. W. H. Martin, fellow and assis- 
tant, completed his work for the Ph. D. degree in January and en- 
listed in the Aviation Corps; Mr. F. P. Schlatter, who was doing 
minor work in the department, is in the photographic division of 
the Aviation Corps ; Mr, C. A. Schwarze, State Nursery Inspector, 
resigned June i, 1918. 

This left the department without help, but fortunately the Office 
of Cotton, Truck and Forage Crop Disease Investigations, of the 
United States Department of Agriculture, assigned Dr. L. M. Mas- 
sey to us for extension work in plant pathology. He had his under- 
graduate training at Wabash College, from which he was graduated 
in igi2, and took his Ph. D. degree at Cornell in 1916. Mr. Erdman 
West has been employed by the State Department of Agriculture as 
assistant nursery inspector, beginning work June i, and is sta- 
tioned here. He was graduated from the Pennsylvania State Col- 
lege in 191 7. 

Z918 WORK 

Because of war conditions we are planning to do less research 
than usual and to give more time to the immedate needs for food 
production. Dr. Massey will give special attention to tomatoes, 
peppers and sweet potatoes, but will respond to calls for advice and 
assistance in the control of plant diseases in general throughout the 
season. The demands for his time are already greater than can 
be met 

(299) 
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RESEARCHES 

1. The research work on fungi injurious to paint must neces- 
sarily be discontinued for the present. The future for this work was 
very promising at the time Mr. Haenseler was called away. 

2. The research on the disease of celery must also be dropped for 
the present. This is a very promising line of work and should be 
continued as soon as possible. The work to date demonstrates (a) 
that seed-bed treatment is very important and profitable, (b) that 
crop rotation is advantageous^ (c) that we should have more data 
covering soil treatments with fertilizers and other chemicals in the 
field, and (d) that spraying is profitable when well done. 

3. The tomato spraying work will be continued on the farm of 
the Campbell Soup Company at Riverton, N. J., by the Office of 
Cotton, Truck and Forage Crop Disease Investigations of the United 
States Department of Agriculture; this office cooperating. 

4. The studies on the transmission of potato diseases through 
seed tubers is being continued on the College Farm. 

5. The potato spraying work also is being continued. 

6. Because of the number of complaints in 1917 concerning a 
bacterial corn disease, we will make tests in cooperation with Prof, 
bacterial corn disease, we will make tests in cooperation with Dr. 
G. N. HoflFer, of the Indian Agricultural Experimental 'Station, who 
has been studying this problem for some time. 



SEED-BED DISEASES 



During thq spring of 191 8 we had more complaints than usual 
concerning damping-off in seed-beds. Losses of this kind cannot 
be estimated with accuracy but were no doubt much greater than 
is generally supposed even by those who are familiar with the facts. 
They undoubtedly resulted in delays in planting and reduced acre- 
age of certain crops. 

There are several organisms which cause damping-off in the seed- 
bed and some of them continue to thrive and cause. losses in the 
field. This is especially true of Sclerotinia Libertiana which attacks 
lettuce, celery, beans, cucumbers and many other plants. 

These trgubles can be controlled very readily and at a very slight 
expense. It is. one of the most profitable propositions for the vege- 
table grower. ' Unfortunately, the loss of men during the year made 
it impossible for us to take up this work. It should be taken up 
as an extension project before the time for making seed-beds for 
another year. 
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DISEASE-RESISTANT PLANTS 

There is an increasing amount of evidence to show that certain 
types of plants can be controlled to the best advantage by the devel- 
opment of resistant strains or varieties. This is especially true of 
those disease, in which the casual organism works within the host 
and therefore cannot be reached by sprays or other external treat- 
ment. Results throughout this country show that it is possible 
practically to eliminate many diseases in this manner. However, 
the results also show that resistant strains which are satisfactory 
for one section of the country may be neither resistant nor satis- 
factory in another section. It is the opinion of the writer that one 
of the most important and profitable lines of work for New Jersey 
would be a series of experiments for the purpose of developing 
resistant varieties. The most urgent problems of this kind at the 
present time are with tomatoes, cabbage, celery and alfalfa. 



NEEDS 

The most important demands for special studies at this time are 
as follows: 

1. Studies on pathogenic organism in the soil and the best meth- 
ods for their control. This involves the problem of seed-bed steril- 
ization referred to above. 

2. Studies for the development of varieties of crop plants resis- 
tant to diseases, especially for those diseases for which there is no 
other known method of control. 

3. Studies on potato disease* for the purpose of determining 
(a) the extent to which certain diseases are carried in or on the 
tubers, (b) the extent to which diseases are eliminated by the grow- 
ing of very late crops to be used as seed the following year, and 
(c) the extent to which the foliage diseases can be controlled with 
profit by spraying. 

4. Studies of the mosaic and other diseases of the tomato. 

5. Studies on the wilt of eggplant. 

6. Studies on the diseases of celery. 

7. Studies on the diseases of legumes, especially alfalfa. 

8. Studies on the diseases of shade and ornamental plants. 

9. The importance of plant disease organisms as destroyers of 
perishable products in storage and during shipment is attracting a 
great deal of attention at this time and some steps should be taken 
to bring the facts before our New Jersey producers and to pursue 
studies along this line. 
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The Herbarium 

Unfortunately our herbarium has been neglected for several years. 
The mounted plants should be gone over carefully and arranged in 
accordance with the up-to-date researches in taxonomy. Several 
hundred unmounted plants should be mounted and properly distri- 
buted so that they can be used to advantage. 

PUBLICATIONS 

The following publications have been issued November, 1917. 

Circular 88. Common diseases of berries. Mel. T. Cook. 

Circular 89. Common diseases of garden vegetables and track crops. 

Mel. T. Cook. 
Circular 98. Spray calendar for apples and quinces. T. J. Headlee, 

M. T. Cook, M. A. Blake and A. J. Farley. 
Circular 94. Spray calendar for the peach. T. J. Headlee, M. T. Cook, 

M. O. Blake, and A. J. Farley. 
Circular 95. Seed and soil treatment for the control of potato scab. 

H. Clay Lint. 
Circular 96. Leaf blight of the tomato. Mel. T. Cook and W. H. Martin. 
Circular 97. Common diseases of ornamental plants. Mel. T. Cook. 
Martin, G. W., 1918. Brown blotch of the Keiffer pear. Phytopathology, 

V. 8, p. 234-240. 

LIST OF PLANT DISEASES 

Having published a list of the plant diseases of 1917 in our last 
report we have very few to add at this time. We consider it advis- 
able to withhold this brief list and incorporate it in the next annual 
report. 

PLANT DISEASE SURVEY 

The United States Bureau of Plant Industry has established a 
Plant Disease Survey which is being conducted in cooperation with 
the departments in the different states. This. work of the department 
is of the greatest importance, especially at this time. Had much of 
the information which we are now gathering been available at the 
beginning of the war, it would have been an important factor in 
the food production of our country. 
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Report of the Department of 
Plant Pathology 



Mel. T. Cook 
ORGANIZATION 



The staff of the department at present includes Dr. William H. 
Martin, who began work January 1, 1919, giving about one-fourth 
of his time to the department of plant pathology. He is giving 
special attention to the diseases of potatoes and methods of control. 
Miss Gertrude E. Macpherson is laboratory assistant. 

Dr. L. M. Massey, of the United States Department of Agriculture, 
who has been with us during the past year as extension specialist, left 
us on June 30, 1919. This was necessary because Congress failed to 
make the necessary appropriation for the continuation of the line of 
work pursued by Dr. Massey. 

Erdman West, special inspector employed by the State Department 
of Agriculture, has his headquarters in this office. E[arry W. Lutz, 
of the United States Department of Agriculture, has been assigned, 
to New Jersey for the purpose of scouting for blister rust of the 
white pine. 

WORK OF THE PAST YEAR 

Because of war conditions our work for the past year was very 
much modified, but with the return of peace, it is hoped that more 
attention can he given to research work. However, the heavy cor- 
respondence, requests for special inspection and other duties of an 
extension character, required so much of our time that the research 
is very much reduced. The department is in very great need of an 
extension specialist well trained' in plant pathology, who can attend 
to the many duties of this character. 



Researches 

I. Studies on the diseases of potatoes and methods of control by 
Dr. W. H. Martin. 

..II. Studies on the influence of spraying mixtures on potatoes by 
Dr. Mel. T. Cook, assisted by Miss G. E. Macpherson. 

III. Studies on fruit tree cankers by Dr. Mel. T. Cook. 
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IV. Studies on methods of control of fire blight by Dr. Mel. T. 
Cook. 

V. Studies on the life history and parasitism of dodder by Miss G. 
E. Macpherson. 

VI. Studies on the corn root rot by Dr. I. C. Hoffman, of the 
United States Department of Agriculture. 

VII. Studies of the diseases of celery will be resumed immediately 
on the return of R. F. Poole. 

Epidemics 

The most severe epidemic of the past year has been the brown rot 
of the peach during the spring of 1919. This is the first severe out- 
break of the disease at this season of the year, that we have had in 
New Jersey. The method of transmitting the disease from year to 
year is being studied, with the hope that we will be able to devise 
methods for its control another year (plate 1). 

There was a severe outbreak of late blight of the potato in Mercer, 
Monmouthj and Middlesex counties in July, 1918. 

Fortunately, the foliage of the potatoes was rather thin and the 
weather conditions unfavorable for the spread of the disease. There- 
fore, the loss was not as great as might otherwise have been expected. 
The 1918 crop of potatoes in the southern half of the state was very 
greatly reduced by dry weather, accompanied by tip-burn and early 
blight. 

The fire blight of pear and apple was* quite severe in 1918, and 
will probably be equally severe during 1919. 

There was a severe outbreak of the root rot of peas throughout the 
southern half of the state in the spring of 1919. This emphasizes 
the recommendations frequently made by this department concern- 
ing the importance of special studies on the diseases of legumes. 
These crops are of very greatest importance in this state and the 
diseases attacking them are very destructive and not well understood. 



Warnings 

There has been an outbreak of the European potato wart disease 
over a limited area of 3 counties in Pennsylvania. This is one of the 
most destructive diseases of the potato and was evidently introduced 
into this country on foreign potatoes about 1912, just previous to the 
establishment of the quarantine prohibiting the importation of pota- 
toes from the main parts of Europe (plate 2, fig. 1). 

There has been an outbreak of the European nematode disease of 
wheat in Virginia and an outbreak of what appears to be the "take- 
all" disease and "flag smut'^ disease of the wheat in Illinois and 
Indiana. These diseases are extremely destructive and their charac- 
ter is such that the only safeguard consists in using home-grown 
seed. 
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Disease-Resistant Plants 

Your attention is again called to the importance of the growing 
of. strains of crop plants resistant to diseases. This work is being 
carried on in the plant pathology departments of many states, and 
is giving most excellent results. There are many diseases in New 
Jersey that could be greatly reduced by work of this kind. 

Publications 

The following publications have been issued since our last report: 

Circular 9.8. Common Diseases of Shade and Ornamental Trees. 

Circular 102. Diseases of Grain and Forage Crops. Revision of Cir- 
cular 36. 

Circular 104. Diseases of Tomatoes. Revision and consolidation of Circu- 
lars 71 and 97. 

Circular 105. Potato Diseases in New Jersey. Revision of Circulars 53 
and 95. 

Circular 106. Seed and Soil Treatment for Vegetable Diseases. 

• 

Needs 

The greatest needs of the department may be summarized as fol- 
lows: 

I. Assistance to our force for the purpose of making research 
studies on many important diseases which are not well understood. 

II. An extension pathologist who can attend to the many demands 
made upon the department. 

JII. Studies on pathogenic organisms in the soil. 

IV. Studies for the development of varieties of crop plants re- 
sistant to diseases, especially for those diseases for which there is no 
other known method of control. 

V. Studies on potato diseases for the purpose of determining (a) 
the extent to which certain diseases are carried in or on the tubers, 
(b) the extent to which diseases are eliminated by the growing of 
very late crops to be us<ed as seed the following year, (c) the extent 
to which the foliage diseases can be controlled by spraying with profit. 

VI. Studies of Mosaic and other diseases of the tomato. 

VII. Studies of the root diseases of corn and other cereals. 

VIII. Studies of the wilt of eggplant. 

IX. Studies on the diseases 6t celery. 

X. Studies on the diseases of legumes, especially alfalfa, peas and 
crimson clover. 

XI. Studies on the diseases of shade and' ornamental plants. 

XII. The importance of plant-disease organisms as destroyers of 
perishable products in storage and during shipment is attracting a 
great deal of attention at this time and some steps should be taken 
to bring the facts to our New Jersey producers and to pursue studies 
along this line. 
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The Herbarium 

Unfortunately, our herbarium has been neglected for several years. 
The mounted plants should be gone over carefully and arrianged in 
accordance with the up-to-date researches in taxonomy. Several hun- 
dred unmounted plants should be mounted and properly distributed 
so that they can be used to advantage. 

Plant Disease Survey 

The United States Bureau of Plant Industry has established a 
plant disease survey which works in cooperation with the departments 
in the different states. The work of this department is of the greatest 
importance, especially at this time. Had much of the information 
which we are now gathering been available at the beginning of the 
war, it would have been an important factor in our food production. 

List of Plant Diseases 

The following is a list of important diseases which have been re- 
ported to this office during the past year: 

ALFALFA 

Leaf Spot (Pteudopeziza medicaginis (Lib.) Sacc.) This diseiase has been 
about 'the same this year as in past years. It causes a shattering of the leaves, 
which means a great reduction in the feeding yalue of the crop. 

White Spot (cause undetermined). Prevalent, but not causing a falling 
of the leaves. We also find a similar spotting on the clovers. Thus far it is 
of practically no economic importance. 

Leaf Spots (Pleospora sp. and Cercospara medioaginis E. & E. Stagnospora 
carpathiott ) . Occasional. ♦ 

Several undetermined leaf spots, which may have been incipient stages of 
some of the above, or due to some other causes, were sent in from time to time. 

Note: The diseases of alfalfa promise to increase in importance. The 
problem involves the selection of varieties, cultural methoda and the study of 
the diseases. It will necessitate the combined work of the agronomist and the 
plant pathologist. 

Amp^opsis 

Leaf Spot (Phyllosticta ampelopsidis EH. & Mart.). This disease was quite 
common on the lower part of ivy .plants on buildings, and was a very serious 
pest in nurseries. It attacks botii A, quinquefoUa and A. iricuspidaia, 

Die-Back (Cladosporium sp.). This disease occurs on A, tricuspidata. We 
have had very little complaint concerning it duHng the past year. 

Apple 

Jonathan Spot {Alternaria sp.). A peculiar spotting of the Jonathan is 
without doubt due to this organism. It has been very severe during the past 
year. 



EXPERIMENT STATION REPORT. 527 

Other very similar «pats are no doubt due to other causes. The study of 
these minor apple spot rots is of greater importance than is at first apparent. 
They no doubt serve as points of infection for other and more serious rot 
organisms. 

Blossom End Rot (Alternaria sp.). Occasional. The same symptoms oan 
be produced by S. malorum, 

Anthracnose or Bitteb Rot (GlomereHa rufomaculans (Berk.) S. & Yon 
S.). Several records. More common than usual. < 

Black Rot {Sphaeropsis malorum Pk.). Common and severe on unsprayed 
orchards. It frequently appears in the orchard as a blossom end rot, similar 
to that produced by Alternaria sp. 

Fire Blight {Bacillus amylovorua (Burr.) De Toni.). Very severe and 
the cause of many losses, but less severe than in 1915. 

Blotch (Phyllosticta aoUtaria E. & E.). This disease has been very severe 
on some varieties, especially Smith's Cider and Roman Stem, but no more 
severe than in previous years. The regular spray treatment given in our cal- 

of strains of crop plants resistant to diseases. This work is being 
endar controls it. 

Sooty Blotch (Phyllachora pomigena (Schw.) Sacc.). Common in un- 
sprayed orchards. 

Scab (Veniuria pomi (Mont. & Fr.) Sacc). This disease waa prevalent 
throughout the state, but did not reach the proportion of an epidemic. 

Brown Rot (Sclerotinia fructigena (Per.) Schroet.). Occasional. 

Pink Rot {Cephalotheoiufn raseum Oda.). Common but not important. 

IiEAF Spots {PhyUosticta pyrina Sacc.) {Sphaeropsis malorum Pk.). 
Common and about as severe as usual. 

Rust {Gymaiosporangium juniperi-virginianae Schw.). Very common in 
Cape May County and frequently collected in small quantities in other parts 
of the state. G, glohosum. Occasional. (Plate 2, fig. 2.) 

Crown Gall {Pseudomonas iumefaciens Jdi. F. Smith & Townsend). Cases 
are frequently called to our attention where this disease injures the trees. 
« Measles (cause unknown). A peculiar roughness of young twigs. A few 
cases. Of little or no importance. 

Water Core. Occasional. 

Spray Injury. Occasional. 

Winter Injury. Very severe. 

Asparagus 

Rust {Pucdnia <isparagi De C). This disease occurred in various places, 
but not in sufficient quantity to be of any importance. 



Barley 

Smut {UstiUago nuda (Jens.) Kell. & Sw.). Common, but of very little 
importance. 
• Powdery Mildew {Erysiphe graminis D. C). Occasional. 



Beans 

Anthracno.se {Colletotrichum lindemutManum (Sacc. & Magn.) Bri. & 
Cav.). Less than usual. 

Leaf and Pod Spots {Diaporthe phaseolorum (E. & E.) (Sacc.) Harter). 
Less tihan usual. 

Downy MIeldew {Phytophthora phaseoli Thaxter). Oominfon on Lima bean; 
^peciaUy on seedlings. 

Stem Rot {Sderotinia liheriiana Fuckel). Occasional. 
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Beet 
Leaf Blight {Oeroospera heticola Sacc.). Quite common. 

Blfickherry 

Anthbacnose (Gloeoaporium venetum Sp^.)- Common and destructive. 
. Leaf Spot (8epioria ruhi West). Common. 

Rust (Qymnooonia interstitalis (Schlt.) Laigerl.). Common and the sub- 
ject of many inquiries. 

Cahhorget Caulifiotcer and Kohlrabi 

Club Root {Plasmodiophora hrassicae Wor.). This disease was reported 
from many localities. 

Black Rot (Pseudomonas campestris (Pammel) Smith). Reported fre- 
quently and in most cases very destructive. 

Yellows (Fusarium conglutinwns Wollenw.). Common and widely dis- 
tributed througrhout tbe state. 

Black Leo (Phoma lingam Desmas^.). Common and widely distributed 
throughout the state. (Plate 3, fig. 1.) 

Cantaloupe 
(See Muskmelon) 

Carnation 

Rust {IJromvces caryophyllinus (Schrank) Wint.). Common but not i 

serious. i 

Root Rot {Corticium vagum B. & C. var. aolani Burt.). Common but not 
serious. • 

• 
Catalpa 

Leaf Spot {PhyUosticta catalpae Ell. & Mart.). Common. 

Note: These leaf diseases were accompanied by a falling of the leaves which 
many people supposed to be due to the disease. The spotting was no more 
severe this year than in previous years, and the falling was probably due to 
other causes. 

Cedar 

Rust (Gymnosporangium juniperi-virginianw Schw.) (Gymnosnorangium 
germinaie (Schu.) Kern,). Reiwrted, but of little importance. The former 
was most abundant in Cape May County. G. hotryapitea was found to be 
quite abundant in Atlantic County. 



Celery 

Easlt Leaf Bijght {Cercoapora apii Fr.). Reported from several places. 
Very destructive. 

Late Blight {Septoria petroselini Desm. var. apii Br. & Oar.). Very 
abundant in certain localities and most important celery disease in the state. 

Crown Rot (Bacterial ?). Very severe in many localities. 
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HKAfiT Rot (Bacterial ?). Very severe in many localities. 
Root Rot (^oleroiuwt liheriiana Fuckel). Sometimes severe in the seed- 
beds. 

Cherry 

Bbown Rot (Scleroiinia cinerea (Bob,) Wor.). Common. 
Leaf Spot {Cylindroaporium padi Karst.). Common. 
Winter Injuby. Several complaints. 

Chestnut 

Babk Disease {Endothia parasitica (Mtir.) Ander.)- Common throughout 
the state. 

Leaf Spot (Actinopelte jikponica and Marssonia ochroleuca B. & C). 
Frequent. 

Crimson Clover 

Cbown Rot (Sclerotinia lihertiana Fuckel). Occasional. 

Red Clover 

Rust (Uromyces trifolii (Hedw.) Lev.). Occurs throughout the state, but 
is of very little iuLportance. 

Com 

Smut {Ustilago zea>e (Beckm.) Ung.). This is very common and very 
widely distributed disease; is not often serious except on sweet corn. 

WXLT (Pseudomonas stevsarti Erw. Smith). One definite report. 

Rust {Pwxsinia sorghii Schw.). Not serious. 

Leaf Blotch {Helminihosporium insconspinum C. & £}.). Common. Far- 
mers attribute this to weather. 

Ilxjnois Bacterial Disease. Common, and in some cases very destruc- 
tive. 

Root and Ear Rots ((Hhherella sadihinetiii (Mont.) Sacc.) (Fusarimn). 
Common, and in some cases very destructive. Complicated with Illinois Bac- 
terial Disease. 

Cotopea . 

Leaf Spot {Cercospora dolichii E. & E.). Frequent. 

Cranberry 



Scald (Cruignardia vacoinii Shear.). This disease was widely distributed 
Q,]: throughout the state, and the cause of considerable loss where the bogs were 
not well sprayed. 

Cucumher 

Wilt or Bijqht (BaciUus trctcheiphUus Erw. Smith). Very widely dis- 
tributed and the couse of considerable loss. 

Downy Mildew {Plasmopara cuhensis (B. & C.) Humphrey). Common, 
and frequently the cause of heavy losses. 

Leaf Spot (Macrosporivm cucumerum E. & E.). Frequent. 

34 



'^P 
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Stem Rot (SclerotUUa libertiana Fuckel). Occasionally severe in green- 
houses. 
Mosaic (cause ? ). Frequent. 

Currants 

Cane Blight {Boiryesphneria rihis G. & D.). Very severe and destructive, 
especially in the southern part of the state. 

Leaf Spot (Septoria ribis Desm.). Very common. 

Rust {Peridermium airohi Kleb.). Four infections found in one place in 
the state. Two infected pines in our locality and one in another (see 
page 532). 

Demiberry 

« 

Double Blossom {FusaHum rubi Wint.). This disease continues with equal 
severity where the nurserymen and growers do not try to control it. However, 
many of our most progressive men are keeping it well under control by hand- 
picking the diseased buds in the season. It is most severe on Lucretias, Rath- 
bune and Black Diamonds. 

Anthragnose {Qloeosporium v^netum Speg.). Very abundant and in some 
cases destructive. 

Leaf Spot {Septoria rubi West.). Common. 

Rust {Gymnoconia interstitialis (Schlt.) I>agerl.). Reported as common 
and in some cases destructive. 

Eggplant 

Leaf Blight (Phomopsis vexaais (Sacc. & Syd.) Harter). Very common 
and in some cases destructive. 

Wilt (VerticilUum albo-atrum R. & B.). Common and destructive through- 
out the state. / 

Root Rot (Rhizocionia sp.). Very destructive. 



Gooseberry 

Anthragnose {Pseudopeziza ribis Kleb.). Gloesporium stage has been 
found in several places. 

Leaf Spot (Septoria ribis Desm.). Common. 



Grape 

Blagk Rot {Guignwrdia bidwellii (Ell.) Viala & Ravaz). Common and 
very destructive in many vineyards in the southern .part of the state. 

Anthragnose or Bird's E3ye Rot (Gloeosporium ampelophagum Sacc.) 
Occasional. 

Ripe Rot {Gloeosporium fractigentim Berk.). Occasional. 

Necrocis {Fusicaccum viticolum Reddick). Occasional. 

Downy Mildew {Plasmopara viticola (B. & C.) D. T.). Common but not 
serious. 

Bitter Rot {Melanconium fuligineum (S. & V.). Occasional. 

Winter Injury. Severe (see page ). 



Hollyhock 
Rust {Puccinia malvacearum Mont.). Very common. 
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Horse-Chetinut 
liEAF Blotch {Phylloaticta pavia^ Desm.). Very conunon. 

Juniper 
Rtjst or Cedab Apple (see apple, page 527). ^ 

Lettuce 

Dbop {Sclerotinia Hbertiana Fuckel). Very comoaon and the cause of heavy 
losses, especially in cold-frame crops. 

Lilac 

MXLDSW {Mioro^pkaera aim Wallr. Wint.). Abundant throughout the 
state. 

XiSAF Spot iPhyllo§ticia hakiedn Ell.). Common. 

Maple 

Tab Spot (Rhjftisma acerinum (P.) Fr.). Occasional. 
Leaf Spot (PhyUoatiota aoericola G. & E.). Common. 
Leaf SoAii> (Physioloffical) , Many complaints. 
WiNTEB Injubt. Occaaional. 

Mushroom 

Mycooone {Mycogone pemiciosa C. & D.). One record from mushroom 
house. 

« 

Mushmelon 

Wilt or Blight (Baccillus tracheiphUus Erw. Smith). Common and de- 
structive in some cases. 

Downy Mildew {PUumopara cuhensia (B. ^ C.> Humphrey). Common 
but not severe. 

Oata 

Smut (UstilUigo averse (Pere.) Jens.). Common. 
Rtjst (Puccinia coronata Cda.). Common. 
Rust (Pucdnia triticina Erlks.). Common. 
Rust (Puccinia graminJia Pers.). Occasional. 

Wilt {VerticiUvum aXbo-atrum R. & B.). Abundant in one locality, but 
this crop is of little importance in the state. 

Onion 

Smut {Vrocystis cepulae Frost). Report from two localities and very 
severe in one. (Plate 3, fig. 2.) 

Anthbacnose (Vermieularia oercinana Berk.). Found on the local 
markets. 
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Pea 



Leaf Spot {Asocchyia pUi Lib.). Occasional. 
Mildew (ErysipJie polygoni D. C). Reported. 



Peach 



Bbown Rot {Sclerotinia cinerea (Bob.) Wor.). Common throughout the 
state. Severe on fruit in unsprayed orchards. 

Gankebs {VaUa sp. & Sclerotinia cinerea). Very severe in one orchard. 

Gbown Gall .{Pseudomonas tumefaciens Erw. Smith and Townsend). Com- 
mon. (See apfple, <page 527.) 

Leaf Gubl {Ewoobcus deformans (Berk.) Fuckel). Abundant where the 
orchards were not sprayed. 

Scab (CUtdosporium carpophilum Thum.). The severity of this very com- 
mon disease varied with the thoroughness of spraying. 

Shot-Hole (Bacterium pruni Smith). Much more severe than usual. In 
some cases caused injuries similar to hail-stone injury. 

Yellows and Little Peach. Much- more severe than usual, frequently 
causing heavy losses in well-kept orchards, which previously were compara- 
tively free from disease. 

Winter Injury. Severe (see page ). 



Pear 

Fire Blight (Baocilluis amylavorus (Burr.) DeToni). Common. (See 
apple, page 527.) 

Leaf Buoht {Fabrew maoulata (Lev.) Entomasporium stage). Abundant 
OD leaves and fruit. This disease is likely to cause severe losses in good crop 
years unless the growers give more attention to its control. 

Leaf Spot (Septoria pyricola Desm.). Abundant. 

Brown Blotch (cause undetermined). Less than usual. 



Pepper 

Anthracnose {CoUetoirichum nigrum E. & H.). O>mmon in fall. 
Rot (Mcicrasporium sp.). Common on fruits and also found on seeds. May 
have been secondary. 
Mosaic (cause undetermined). Very severe and the cause of heavy losses. 
Si7N Scald. Common and followed by rots. 



Pine 

Rust (Periderium atrohi Kleb). The much-feared EJuropean blister rust wbs 
found in two localities this year. Every possible effort is being made to eradi- 
cate it. (See rust on currant, page 530, and al5N> see plage .) 
. Die-Back {Diplodia sp.). On Austrian pines. (Plate 4.) 

Poplar 

Leaf Spot (Marsonia populi Lib. Sacc). . Common. 

Canker (Dothichiza populae S. & B.). Common but not attracting much 
attention. 
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Potato , 

Scurf (RMeootonia or Corticium vftgutn D. & G. var. solani Burt.). This 
very widely-distributed disease was the cause of considerable losses. 

Blaok LI:g { Bacillus ph^ftophthorus Appel)\ Rare; eridently reduced by 
greater care in the northern potato growing districts. 

Scab (Actinom/yoea chromogenuM Gast.). This disease was fully as severe 
as in past years. 

Eably Blight {Alternaria solani (E. & M.) S. & G.). This disease w^s 
more abundant following a severe outbreak of tip burn. It is more important 
on the late than on the early crops. 

Late Blight (Phvtophthora infeatans De By.). This disease was not re- 
ported, but probably occurred in> the mounfainous districts. 

Tip Bubn. Much more severe than usual and the cause of heavy losses. 

Roll Ij&af (cause unknown). Very common and evidently caused a re- 
duced yield. 

Mosaic (cause unknown). Very common and undoubtedly caused a reduced 
yield. 

Shoe-String (cause unknown). T^ng stolons and poor yield. Common on ^ 
Irish Cobblers. (Plate 5.) 

Phloa 

Powdery Mildew (Prysiphe communis (Wahl.) Sehl.). Coiomon. 

Privet 

.Winter Injury. Very destructive, especially in the northern part of the 
state. 

Plum 

Black Knot {Plowrightia morhosa (Schw.) Thum.). Common throughout 
the state. 

Brown Rot (Solerotima cinera Bon. Wor.). Common throughout the 
state. 

Shot Hole {Phjfllosiicta circumsissa) , Occasional. 

tiTTTiE Plum (cause undetermined). Occasional. 



Quince 

Black Rot {Spliaeropsis malorum Pk.). Very abundant and very severe. 
(See apple, page 527.) 

Fire Blight (Ba<}illu8 amylovorus (Burr.) DeToni). Abundant and severe. 
(See apple, page 527.) 

Rust {Rostellia aurentiana Peck). Occasional. 

Fruit and Leaf Spot (Fabrea maculata). 



Raspberry 

Anthracnose (Gloeosporium venetum Speg.). Abundant and destructive. 

Crown Gall, {Pseudomonns tumefaciens Erw. Smith & Townsend). Abun- 
dant. (See apiple, page 527.) 

Leaf Spot {Septoria ruhi West.). Abundant. 

Cane Blight (Coniothyrium fuckelii Sacc). Very abundant and destruc- 
tive. 
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', Rose 

Cbown Gall (Pseudomonaa tumefaciens Erw. Smith & Towns^id). Fre- 
quent. 

Anthracnosb (Glo€o»poi^um -rosw Hals.). Oommon but not serioud. 

Leaf Blotch (Actinonema rosea (lib.) Fr.). Common and very severe in 
the greenhouse. 

Powdery Mildew {Sphwroiheca pannosa (Wallr.) Lev.). Common, and 
more severe than usual. 

Leaf Spot (Pkylloatiota rosicola Massal.). Abundant and frequently con- 
fused with black spot. 

Cane Blight (Conioihyrium fuckeUi Sacc). Common and the cause of 
many complaints. 

Rye 
Eboot {Claviceps purpurea (Fr.) Tul.). Two records. Not serious. 

Spinach 

Mosaic (Cause?). So complicated with plant lice that it is impossible to 
give any definite statement. 

Stratoherry 

Leaf Spot tMycosphaerella fragariw (Tul.) Lidau.). Common. 

Leaf Spot (Ramularia iulasnei Sacc). Cbmmon. 

Leaf Spot (Marsonia potentilke (Desm. Fisk). Frequent. 

Winter Injury. Frequent. 

Powdery Mildew (Oidium fragaruB Harz.). Occasional. (Plate 6.) 

Sweet Potato 

Black Rot {Sphceronema fimhriatum (E. & H.) Sacc). Less abundant 
than usual. 

Wet Rot {Rhizopus nigricans Ehr.). Common in storage. 

Stem Rot or Yellow Rot (Fusarium hatatatis Wollen). Most severe dis- 
ease in 1918. 

Rot (Diaporthe hatatatis Harter & Field). The Phoma stage. Common. 

Charcoal Rot (Sderotium lataiicola Taub.). Frequent. 

Rot ' (Trichoderma koenigii Ould). (Fusarium hyperowysporium, and F, 
hatatatis). Common. 

Foot Rot (Plenodomus destruens). Common. 

Rot (PencUUum sp.). Common in storage, probably secondary. 

Scurf or Soil Stain (Monilochaetes infuscans B. & H.). Common. 

Pox {Cytospora hatata). Common. 

Sycamore 
Anthracnose {OnomorUa veneta (Sacc. & Speg.) Kelb.). Very abundant. 

Tomatoes 

Anthracnose (Colletotrichum phomMdes (Sacc) Chester). Common, but 
not severe. 

Fruit Rot (Macrosporium solani E. & M.). Abundant and severe, espe- 
cially on sun-burned fruits. 

Stem Blight (Fusarium lycopersioi Sacc). Common and very severe in 
some localities. 

Blossom End Rot (Cause questionable). Common and much more severe 
than usual. 
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Leaf Spot (Septoria lycospersici Speg.)- Abundant, but less severe than 
usual. 

Mosaic — Filiform Leaf (Cause undetermined). Less severe than usual. 
Sun Burn. Severe and followed by fruit rots. 

Watermelon 

Anthracnose {Colletotrichum lagenarium (Passe.) (B. & H.). Common. 
This crop is of very Mttle importance in the etate. 

Wheat 

Rusr (Pucciuia coronata Cda.) ; common. {Puccinia graminis Pers.) ; oc- 
casional. (Puccinia ruhigo-vera (deC.) Wint.) ; common. {Puccmia triticina 
Eriks.) ; common. 

Smut (Tilletia fastena (B. & C.) Trel.) ; frequent. (Tilletia tHtici (Bei.) 
Wint.) ; abundant. 

Smut {Ustillago triUci (Pers.) Jens.). Common. 

Mold {Cladosporium herharum (Pers.) Lk.). Abundant in places. 

Scab {Gihherella sauhinetii (Mont.) ^Sacc). Very common and more de- 
structive than usual. 



REPORT OF PROGRESS IN DEMONSTRATIONS ON THE 
CONTROL OF DISEASES OF POTATOES, SWEET 
POTATOES, TRUCK CROPS, FORAGE CROPS, 
AND RELATED PLANTS IN NEW JER- 
SEY, FOR THE PERIOD APRIL 
1 TO DECEMBER 1, 1918 

L. M. Masse Y 

Extension work in plant pathology in New Jersey was begun on 
April 1, 1918, and was carried out in accordance with an agreement 
between the Office of Cotton, Truck and Forage Crop Disease Inves- 
tigations of the United States Department of Agriculture and the 
extension division of the New Jersey State College of Agriculture. 
The salary and traveling expenses of the extension pathologist were 
paid from the war emergency appropriation by Congress for 
"Stimulating Agriculture and Facilitating Distribution of Prod- 
ucts.^^ The primary purpose of the work was to secure the adop- 
tion of the best known methods of controlling important crop dis- 
eases to effect conservation of the food supply. Office and laboratory 
facilities were furnished by the New Jersey State College of Agri- 
culture, with whom the work was cooperatively planned and executed. 

The extension work covered by this report was begun April 1, 1918. 
At that time of year, and also since the extension specialist was un- 
acquainted with conditions in the state, it was inadvisable, and in 
some instances impossible, to undertake several desirable lines of 
work. Before undertaking any demonstration work a visit was made 
to each county agent in order to become acquainted with the men 
and with the disease problems of the counties. Considerable miscel- 
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laneous work — ^work of an advisory nature — ^has been welcomed in 
order tjiat the specialist may become better acquainted with state 
needs. In general the work of the past season may well be consid- 
ered preliminary to well organized and comprehensive work in the 
future. 

An effort has been made to emphasize the large problems — and 
those for the solution of which practical methods of control have been 
demonstrated — of staple crops. Three of the most important crops 
in the state arft potatoes, tomatoes and sweet potatoes, and it is on 
these crops that the greatest amount of work has been done this past 
reason. 

Potatoes 

Ii\ is recognized that the use of good seed is one of the most im- 
portant factors in potato culture. Reports of growers and others in- 
terested in potatoes indicated that good results have been obtained 
from the use of northern-grown certified seed. However, the use of 
northern seed is very limited. This condition may be explained by: 
(1) the limited amount of northern-grown certified seed; (2) the 
confusion of inspected with certified seed; (3) the use of home- 
gio.vn sfecond-crop potatoes for seed, which was begun about the time 
certified seed became available, has given good results and has brought 
about the elimination of black-leg and late blight. However, enor- 
mous losses have resulted in the past year from the use of poor seed, 
and it is believed that the seed situation demands organized eflEort for 
improvement on the part of the New Jersey potato growers. 

Although the results of experiments conducted by the department 
of plant pathology during the past six years indicate that the spray- 
ing of early potatoes with Bordeaux mixture is not profitable, an ad- 
ditional test was made the past season on the farm of D. Budd Jones, 
of Vincentown. The grower was very desirous of running the dem- 
onstration and undertook the work with the understanding that it 
was probable that no gain would result from spraying. Spraying 
with Bordeaux mixture was regularly practiced. by the growers of thij^ 
community, and the results of the demonstration were watched with 
interest. 

Following is a report of the work: 

A field of potatoes (Cobblers) comprising about 15 acres, was 
divided into 5 equal plats and sprayed as follows: 

Plat 1 — (30 rows, abcnit 3 acres) sprayed with home-made Bordeaux mix- 
ture, 5-5-50, plus 11^ ]h». dry arsienate of lead. 

Plat 2 — Spray-ed with arsenate of lead, 2 lbs. to 50 gallons of water. 

Plat 3 — Sprayed with home-made Bordeaux mixture, 5-5-50, plus 1% lbs. 
arsenate of lead. 

Plat 4— Sprayed with a proprietary Bordeaux-lead mixture. Adheso-Green 
label, made by the Ausbacher Insecticide Company, of New York. 
Used at the recommended strength. 

Plat 5 — Sprayed with a proprietary Bordeaux mixture. Tiger-brand Bordeaux- 
lead, made by the Inter-State Chemical Company, of Newark, 
N. J. Used at the recommended strength. 
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Applications were made on May 27, June 5 and June 15. A power 
sprayer with which a pressure of 200 pounds could be maintained 
was used and the material applied at the rate of 100. gallons per 
acre. Three nozzles to the row were used. 

No late blight {Phyiophihora infestans) appeared during the sea- 
son. There was a slight amount of early blight (Altemaria solani) 
and some tip-bum. No difference in the amount of these troubles 
could be noted on the various plats. A 6•^weeks^ period of drought, 
beginning about June first, together with a heavy infestation of 
aphids, caused the early and premature death of the vines. 

The potatoes were dug on July 19-20, a 6-row strip ('/g acre) 

from the middle of each 30-row plat being dug first and a record 

kept of the number of baskets obtained. The following results were 

recorded : 

Plat 1—144 baskets (% bushel) 

Plat 2—148 baskets (% bushel) 

Plat 3—142 baskets (% bushel) 

Plat 4—140 baskets (% bushel) 

Plat 5—136 baskets (% bushel) 

The difference in yield in the several plats is readily explained on 
the basis of experimental error. Good beetle control was obtained 
in all plats. 

The results of this demonstration are in accord with those ob- 
tained in previous work of the department of plant pathology and 
lead to the conclusion that it does not pay to spray early potatoes in 
New Jersey with Bordeaux mixture. 

Tomatoes 

The most important disease of the tomato in New Jersey is blight, 
or leaf spot, caused by the fungus Septoria lycopersid. The results 
of experiments conducted by the department of plant pathology co- 
operating with the Office of Cotton, Truck and Forage Crop Disease 
Investigations of the United States Department of Agriculture, 
showed that the disease could be profitably controlled by spraying 
with a mixture consisting of 4 pounds of copper sulfate, 2 pounds 
of lime and 3 pounds of resin-fish-oil soap to 50 gallons of water. 
The- experimental work was done on the J. B. Campbell Soup Com- 
pany's farm, at Eiverton. It remained for this work to be duplicated 
in different sections of the state, under the direct supervision of the 
specialist before general recommendations could be made and the 
work turned over to county agents. 

Twelve growers, recognized as leaders in their communities, who 
were especially interested in the control of leaf spot and who had 
suitable spraying apparatus, were selected for cooperators. Of this 
number seven made one or more applications of the spray mixture 
and four made the required number of applications and kept records 
of their work. The shortage of labor and the over-production of 
tomatoes this season were instrumental in causing the discontinuance 
of the work by eight of the cooperators. 
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The names and addresses of the cooperators, together with data 
relative to the work, are given below. 

Messrs. Bell d Forsyth, 8ew€ll, Gloucester County 

1. Name of variety — Greater Baltimore. 

2. ^Number of acres sprayed experimentally — 1%. 

8. Num-ber of acres left unsprayed for experiment — 1%. 

4. Acreage from which records were kept — 

a. Sprayed — */, acre. 

b. Unsprayed — */, acre. 

5. Yield from sprayed plat 233 baskets, % -bushel, 7.135 tons per acre 

6. Yield from unsprayed plat... 184 baskets, %'bnshel, 5.635 tons per acre 



6 A. Gain from spraying 49 baskets ; .1.5 tons per acre 

7. Number of applications of spray — 6. 

8. Dates of applications of spray — July 2, 12, 23 and August 3, 12 and 20. 

9. Dates of fruit picking (when not available numt>er of pickings, and date 

of first and last) — Sprayed, August 15, 20, 21, 27, September 4, 7, 11, 
21, 22 ; nnsprayed, August 15, 21, 28, September 3, 10, 11, 22. 
30. Opinion of the cooperator — **The unsprayed plat was more heavily set, but 
because the vines died much sooner did not yield as much in the last 
picking. On the unsprayed plat there were 28 baskets, and on the 
sprayed plat 62 baskets. The fruit on the latter was very nice, while 
that on the others were very small. We expect to spray all second early 
Baltimore next year." 



A. R. Kohler, R. F. D., Westville, Gloucester County 

1. Name of variety — Bonny Best. 

2. Number of acres sprayed experimentally — 3. 

3. Number of acres left unsprayed for experiment — 1. 

4. Acreage from which records were kept — 

a. Sprayed — two-fifths (run in duplicate). 

b. Unsprayed — .two-fifths. 

5. Yield from sprayed plat — 1921/^ and 175i^* baskets ('% bushel). 

6. Yield from unspiayed plat — 191% baskets. 

7. Number of applications of spray — 5. 

8. Dates of applications of spray— -July 18, 29; August 7, 19 and 29. 

9. Dates of fruit picking (when not available number of pickings, and date 

of first and last given) — August 21, 28; September 4, 10, 14, 23, 27; 
and October 3, 10 and 18. 
10. Opinion of the cooperator — "Spraying helped very materially in holding 
the foliage. Possibly if the tomatoes had been earlier, there would 
l^avc been a gain in yield for the sprayed plats. There are large green 
ones on the sprayed plats now and very few on the unsprayed plat. 
Whether it would be worth while spraying next year I don't know.' 



>» 



D. Budd JoneSy R, F. D., Vincentown, Burlington County 

1. Name of variety^ — Bonny Best. 

2. Number of acres sprayed experimentally — 8. 

3. Number of acres left unsprayed for experinient — 2. 



♦Results of this plat indicate loss. Comparison of other plats indicate no 
increased yield from spraying. 
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4. Acreage from which records were kept — 

a. Sprayed — 1. 

b. Unsprayed — 1. 

5. Yield of sprayed plat.... 432 baskets (%-bushel), 270 bushels 

6. Yield of unsprayed plat.. 320 baskets (%-bushel), 205.676 bushels 



6A. Gain from spraying.... 103 baskets (%-bushel), 64.375 bushels 

or 1.802 tons per acre 

7. Number of applications of spray — 5. 

8. Dates of applications of spray — ^July 10, 20, 30 and August 5 and 20. 

9. Dates of fruit picking (when not available number of pickings and dates 

of first and last given) — Two pickings before August 20. 
10. The opinion of the cooperator — Acre sprayed with Bordeaux did not pick 
so soon, but did pick later on ; more green tomatoes ; vines held later 
in season. 



•A. Clinton Clement, R. F. D., WestviUey Olauceater County 

1. Name of variety — Red Rock. 

2. Number of acres sprayed experimentally — 1.86. 

3. Number of acres left unsprayed for experiment — 0.54. 

4. Acreage from which records were kept — 

a. Sprayed — 

b. Unsprayed — 

5. Yield from sprayed plat — 325% baskets (% -bushel) from 10 of the 

sprayed. 

6. Yield from unsprayed plat — 1?:4% baskets from 5 of the unsprayed. 
♦7. Number of applications of spray — 2, 

8. Dates of application of spray — July 1 and 11. 

9. Dates of fruit picking (when not available number of pickings and dates 

of first and last given) — August 16, 22, September 5, 20, 28. 
10. Opinion of the cooperator — I hardly think that it paid on account of the 
amount of trouble it is to apply the spray. 



Frank VanyotCf Farmingdalc, Monmouth County 

1. Name of variety — Greater Baltimore. 

2. Number of acres sprayed exi)erimentally — Approximately 1. 

3. Number of acres left unsprayed for experiment — Approximately 0.87. 

4. Acreage from which records were kept — 

a. Sprayed — 0.093 acre. 

b. Unsprayed — 0.093 acre. 

5. Yield from spra.ved plat, 1000 pouuds, actually O.o tons. 5.37 tons per acre 

6. Yield from unsprayed 

plat 1300 pounds, actually .66 tons, 7.165 tons per acre 



6A. Loss from spraying 333 pounds, 1.795 tons per acre 

7. Number of applications of spray — 0. 

8. Dates of applications of spray — July 9, 19, 24; August 1. 16 and 24. 

9. Dates of fruit picking (when not available number of pickings and dates 

of first and last given) — August 30; September 9, 16, 25; and Octo- 
ber 1. 
10. Opinion of the cooperator — Decided improvement in health of plants and 
fruit ; yield not what expected from sprayed, but consider same due to 
close planting, therefore fruit and blossoms were destroyed by sprayer. 



♦But two applications — no results. 
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John Catazsa, R. F. D., Vineland, Atlantic County 

• 

1. Name of variety — Stone. 

2. Number of acres sprayed experimentally — 2, 

3. Number of acres left unsprayed for experiment — %. 

4. Acreage from which records were kept — 

a. Sprayed. 

b. Unsprayed (market did not warrant harvesting crop). 

5. Yield from sprayed plat — 

6. Yield from unsprayed plat — 

7. Number of applications of spray — 5 

8. Dates of applications of spray — ^July 15, 25; August 5, 17 and 27. 

9. Dates of pickings — 

10. Opinion of tL« cooperator — My vines were green and healthy on both 
sprayed and unsprayed plats, therefore cannot give an opinion. 



FeUw DonatOf R. F. D., Vinelandf Atlantic County 

1. Name of variety — Baltimore. 

2. Number of acres sprayed experimentally — %o. 

3. Number of acres left unsprayed for experiment — VAo. 

4. Acreage from which records were kept — 

a. Sprayed — 9io acre. 

b. Unsprayed^ — IVio acre. 

5. Yield from sprayed plat — 

6. Yield from unsprayed plat — 

7. Number of applications of spray — 2. 

8. Dates of applications of spray — ^July 15 and 25. 

9. Dates of picking — 

10. Opinion of the cooperator — ^We picked only two times but there was a 
great difference in yield. The plants which were sprayed were nice 
and green and the others were not This shows that spraying is very 
important. Could not give you an opinion because we did not pick 
them all. 

Of the four cooperators who completed the season's work it will 
be noted that two, namely, D. Budd Jones and Messrs. Bell & For- 
sythe, obtained increased yields of 1.8 tons and 1.5 tons per acre, re- 
spectively; that A. R. Kohler got no increase and that Frank Van- 
Note registered a loss of 1.8 tons per acre from spraying. A fact to 
be taken into consideration in the results obtained by Mr. VanNote 
is that the acreage from which yields were taken was small, and that 
the records of yield were from adjacent rows of sprayed and un- 
sprayed plants, the sprayed plants being thus subjected to abnor- 
mally favorable conditions for infection. The proximity of the rows 
may also have resulted in error in the records, due to the carelessness 
of the pickers. 

In all instances where three or more applications of spray were 
made there was a marked decrease in the amount of leaf spot on 
sprayed plants as compared with those unsprayed. There were indi- 
cations that the retention of the foliage through spraying resulted 
in a smaller percentage of sun-burned fruit. It is the opinion of the 
cooperators, as well as that of the specialist, that spraying caused a 
delay in the ripening of the fruit of from one to two weeks. 
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It is important that consideration be given to the prevalence of* 
leafHspot during the past season: A limited amount of the disease 
was present in most fields during the last week in June. Beginning 
about July 1 there occurred a 6-weeks* period of little or no rain 
throughout the southern part of the state, during which time leaf- 
spot practically entirely disappeared. With the occurrence of general 
rains over this section beginning about August 15, leaf-spot again 
made its appearance and continued to increase in severity through- 
out the remainder of the growing period. In general thr disease was 
less severe than during an average year. As a rule, the disease starts 
about July 1 and develops rapidly and continuously throughout the 
summer and autumn. « 

Observations and the data obtained from demonstrations during 
the past season lead to the following conclusions: 

1- Spraying with the resin-fish-oil-soap Bordeaux mixture will con- 
trol leaf-spot, 

2. The control of leaf-spot or blight in most cases will result in 
increased yield. 

3. Spraying causes a delay of one to two weeks in the ripening of 
the fruit. 

4. Because of the delay in the ripening of the fruit, spraying is of 
questionable value for tomatoes grown for the early market and for 
the late can-house tomatoes, where a delay may result in loss due to 
frost or weather unsuitable for ripening. 

5. The greatest gains may be expected from the spraying of second 
early crop. 

6. In sections where leaf-spot is prevalent an average increase of 
a ton or more per acre may be expected from spraying. 

7. For the best results at least 5 applications should be made be- 
ginning before the disease, ordinarily appears (about July 1) and 
should be continued until near the close of the season at 10-day or 
2-week periods. At least 100 gallons per acre should be applied, a 
pressure of from 100 to 150 pounds maintained, and the machine 
should be fitted with a boom carrying 9 nozzles, 3 to a row. 

8. Five applications of spray will 'cost about $12.00 per acre, as- 
suming that, a 3-row sprayer can cover from 10 to 12 acres per day, 
which can be done easily if water is reasonably convenient. 

9. The results of the past season warrant additional demonstra- 
tions the coming year. 

Sweet Potatoes 

The most important diseases of the sweet potato in New Jersey are 
stem rot, black rot, scurf and storage rots (soft rot, ring rot, charcoal 
rot and dry rot). Practical methods of controlling these diseases 
have been developed. It is important to note that a large amount 
of the most important work on the control of the diseases of the 
sweet potato has been done in New< Jersey in the iinportant centers 
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for the growth of this crop around Swedesboro and Vineland. Ex- 
penments of a demonstration nature have been conducted at other 
places, and advice given to a large number of growers. The extent 
to which information had spread from centers where experiments and 
demonstrations have been conducted is striking and has resulted in 
the practice of better cultural methods. 

A survey of the disease situation in the state led to the conclusion 
that, in general, work of the nature of propaganda rather than dem- 
onstrations would be more fruitful of results. The majority of sweet- 
potato growers, especially those who grow the crop on a large scale, 
are acquainted with the fact that demonstrations have been con- 
ducted, that the recommendations for disease control made by state 
college and experiment station and the United States Department of 
Agriculture are practical and will bring results, and are convinced 
that disease control is essential for the life of the eweet-potato in- 
dustry in the state. In practically every community where the sweet 
potato is an important money-crop there is some grower who is hav- 
ing success by practicing recommended sanitary methods of culture. 
Therefore, it seemed advisable to do propaganda work in order to get 
a large number of growers interested in practicing methods which 
they knew would give results, rather than conduct a necessarily lim- 
ited number of additional demonstrations. Results to date indicate 
the wisdom of this plan. 

Opportunity has been welcomed throughout the season in visits 
among farmers who grow sweet potatoes to emphasize the presence 
of disease in their fields with the resulting decrease in yield. Three 
meetings of farmers interested in sweet potatoes were addressed in 
Atlantic County in June on disease control. Field meetings were 
held in Gloucester County and in Atlantic County at digging time 
and the proper method of seed selection demonstrated. In Glouces- 
t^ County 13 meetings were held at the farms of leading growers, 
at whicji there was an attendance of 146. Fifty men pledged them- 
selves to select seed in the demonstrated manner and to practice the 
other necessary measures to insure disease control. In Atlantic County 
30 field demonstrations were h^ld and about 50 cooperators secured. 
The work has resulted in the selection of from 1,500 to 2,000 bushels 
of seed from disease-free hills. Growers cooperating in this work 
will be visited during the winter, advised on storage problems, and 
receive aid in the spring in the additional selection of seed, seed- 
treatment and seed-bed preparation. 

The scheme in brief for sweet-potato disease control is as follows : 

1. Sekction of seed from disease-free and high-producing hills. 

2. Careful and proper handling and storing of seed. 

3. Disinfection of storage bouses. 

4. Disinfection of seed at bedding time. 

5. Disinfection of seed-beds, the use of clean soil in the seed-bed,, and proper 
regulation of temperature and moisture. 

6. Crop rotation. 
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PrsgrioB of Work for the Ensuing Ymut 

In accord with the policy of the extension division the following 
program of work is submitted for the coming year. The suggested 
projects are grouped under two sections — special projects, which re- 
late to lines of work which will demand the immediate supervision 
of the extension specialist, and general projects, which relate to lines 
of work which the county agent should be able to carry, with the spe- 
cialist acting in an advisory capacity. Demonstrations which might 
be handled by some county agents, might have to be carried* by the 
specialist in other counties. 

Special Projects 

1. Spraying for tomato blight. 

2. Seed-bed steriUzation for 

a. Lettuce — damping off; drop. 

b. Celery — damping off; drop. 
Z. Control of sweet-potato diseases. 

4. Control of celery leaf-spot by spraying. 

5. Control of onion smut by formaldehyde. 

6. Potato scab. 

a. Sulfur and bi-chloride (soil treatment). 

7. Elggplant and okra wilt — seed-bed sterilization and crop rotation. 

8. Wilt-resistant tomato for the Swedesboro section. 

9. Certified seed. 

Oeneral Projecta 

1. Sweet-potato disease control. 

2. Control of bean anthracnose. 

3. Control of black-rot and black leg of cabbage. Seed treatment and rota- 

tion. 

4. Formaldehyde treatment of oats for smut (dry method). 

5. Spraying for control of grape diseases. 

6. Potato diseases. 

a. Spraying second-croppers in South Jersey. 

b. Seed treatment for scab and rlUzoctonia. 

c. Use of certified seed. 

7. , Control of club root of cabbage. 
8. Berry diseases. 

a. Cranberry^ — spraying. 

b. Dewberry — hand-pick for double blossom. 

c. Raspberry — ^pruning and spraying for anthracnose. 



General Considerations 

Diseases which have been very common and severe the past season 
are : 

1/ Eggplant-wilt and fruit rot. 

2. Onion-smut — (seedling, two localities). 

3. Potato-scab, rhizoctonia, mosaic and tip burn. 

4. Lettuce-drop. 

5. Cabbage-black rot, yellows, and club root. 

6. Celery-blight. 

7. Seedling-damping off. 

8. Cucuinber-mosaic. 
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9. Pea-mildew and stem blight. 

10. Sweet potato-stem rot, black rot, scurf, and storage rots (black rot, soft 

rot, ring rot, dry rot and charcoal rot). 

11. Tomato-leaf spot, mosaic and wilt. 

12. Spinach-blight or mosaic. 

13. Bean-anthracnose, and pod blight (of limas). 

14. Pepper-leaf spot (bacterial). 

Demonstrations are under way for the control of eggplant wilt 
and lettuce drop. Plans are being made to demonstrate the control 
of onion smut, potato scab and rhizoctonia and the damping oJBE of 
seedlings. As given above a large amount of time is being given 
to the control of sweet-potato diseases and leaf-spot of tomato. Egg- 
plant fruit rot, potato tip burn, cucumber mosaic, pea mildew and 
stem blight and tomato mosaic are subjects requiring further experi- 
mental work to demonstrate practical means of control. The use 
of disease-free seed-stock for potatoes will be urged. Seed treatment 
and crop rotation as preventive measures for the control of black 
leg, black rot and yellows of cabbage are to be recommended. Varie- 
ties of cabbage resistant to yellows and of tomatoes resistant to wilt 
are available and should be tested under New Jersey conditions. 
Celery blight can be controlled by spraying. Spinach mosaic or 
blight control is directly related to aphid control. 

The specialist has felt the lack of a working basis such as only 
continued extension work in plant pathology in the state can estab- 
lish. Observations of disease- under field conditions throughout sev- 
eral seasons, the study of conditions peculiar to the state and certain 
sections of the state, and the study, from the plant pathologist's point 
of view, of environmental factors influencing both host and parasite, 
are of immense value to the^. extension worker for the most efficient 
fulfillment of his duties. 

During the coming year special attention will be given to demon- 
stration foi the control of the important controllable diseases of the 
staple crops, potatoes, tomatoes and sweet potatoes, as in the past. 
As much. of the less important work will be undertaken as time per- 
mits. It is realized that the work has not been equally distributed 
over the state the past year. Better understanding of the needs of 
the state, gained by the past season's work, together with more effi- 
cient organization, will enable the specialist more fully to handle 
future problems. 

Much of the work of the past season has been made possible 
through the kind cooperation of Dr. M. T. Cook, head of the depart- 
ment of plant pathology, and the writer wishes to take this oppor- 
tunity of expressing his sincere thanks. 

Summary 

Mileage for period April 1 to December 1 .... * 8000 

Number of days spent in travel 100 

(On road about 50 per cent of time.) 

Number of meetings held '. 54- 

Attendance at meetings — about 600 

Growers cooperating • 100 
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Report of the 
Department of Plant Pathology 



M. T. Cook 



INTRODUCTION 

The organization of the department has undergone very little 
change since our last report on June 30, 1919. 

Dr. W. H. Martin, associate plant pathologist, devotes a consider- 
able part of his time to the study of the diseases of potatoes. His 
work is discussed in a special report by him on pages 577-598. 

C. M. Haenseler. continues with us as New Jersey Zinc Company 
fellow, and is getting some excellent results in his studies on fungi 
injurious to plants. 

R. F. Poole, fellow in plant pathology, has been devoting the major 
part of his time to a study of the root rot of celery and the root rot of 
horseradish. On July 1 he will be placed in charge of the work on 
the diseases of sweet potatoes and tomatoes. 

Miss Gertrude E. Macpherson's appointment expires with the end 
of this fiscal year. She presented her thesis on "Comparison of the De- 
velopment of Dodder (Ctiscuta gronovii Willd.) and Morning Glory 
{Convolvulus repens L.),^^ and received the degree of Master of Sci- 
ence in June, 1920. She also devoted a considerable amount of time 
to assisting tlie writer in his studies on the effects of bordeaux and 
other mixtures on potato plants, and on the brown rot of the peach. 
In addition, she has proven a very efficient assistant in miscellaneous 
laboratory duties. 

Two new graduate students will assume their duties July 1, 1920. 
They are Wm. D. Moore and G. W. Fant, both of the class of 1920 
of Clem son College, South Carolina. 



RESEARCH 

The research work in progre?s involves the following problems: 

Mel. T. Cook— 

1. The influence of bordeaux and other spray mixtures on potatoes. 

2. Influence of mosaic and leaf roll on the yield of the potato. 

3. /The transmission of sclerotinia cinerea from year to year. 

4. Causes of tomato fruit rots. 

5. Removal of fruit tree cankers. 

(557) 
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W. H. Martin— 

1. Relation of sulfur to soil acidity and the control of potato s<;ab. 

2. Physiological studies of Actinomyces scabies. 

3. Studies of physiological diseases of potatoes. 

4. Relation of soil reaction to the growth of pathogenes. 
CM. Haenseler — 

1. Fungi injurious to paints. 

2. Spraying pears for the control of leaf and fruit spot. 

3. Spraying cherries for the control of leaf spot. 

4. Eggplant wilt. 
R. F. Poole — 

1. Root rot of celery. 

2. Root rot of horseradish. 

3. Control of diseases of sweet potatoes. 

4. Control of the diseases of tomatoes. 

The following publications have been issued from the department 
during the past year : 

W. H. Martin. Relation of sulfur to soil acidity in the control of potato 
scab. In Soil Science, vol. 9, no. 6 ; June, 1920. 

W. S. Krout. Common diseases of celery. New Jersey Agricultural Experi- 
ment Station. Circular 112. 

Mr. Krout was formerly laboratoiy assistant and graduate student 
in the department and this circular is the result of studies made here. 
He is now connected with the Massachusetts Agi'icultural Experiment 
Station. 

EPIDEMICS 

The rainfall during the spring, summer and fall of 1919 wsi£ 
heavier than usual and the losses due to plant diseases much heavier 
than usual. Several diseases were severe enough to.be listed as epi- 
demics. They are as follows : 

1. The hrown rat of the peach was exceptionally severe in both 1919 and 

1920. It is the subject for special study and is discussed more fully 
on page 572. 

2. The late Might of the potato was exceptionally severe in 1919. espe- 

cially on the late crop. A more complete discussion will be found 
on page 577. 

3. Potato scab was more severe than usual in 1919. It is the subject of 

special study by Dr. W. H. Martin. His report on this subject will 
be found on pages 587-598. 

4. The root rot of the nea was very severe throughout the southern part 

of the state in 1919. It was most destructive in Burlington County 
and was the cause of heavy losses. This disease occurs every year 
and always causes considerable loss, but in 1919 it was much more 
destructive than usual. It should be the subject of special study. 

5. Leaf fall of many trees was especially severe during the spring and 

summer of 1919. The first complaints were concerning the 'beech of 
parks, streets and private estates, but later the complaints were 
made with reference to apple, peach and other trees. This entire 
subject is more fully discussed on pages 570-573. 
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6. The leaf and fruit spot of the pear and quince (Fahrea maculata 

(Lev.) Atk.) was exceptionally severe in 1919. Experimental work 
for the control of tbis is to be conducted by Mr. C. M. Haenseler. 

7. Stem cankers on tomatoes and cabbage were reported from several 

points in the southern part of the state in 1919 and in some cases 
were the cause of heavy losses. The same disease was reported on 
peppers in 1920. It was due to Rhizoctonia and is "primarily a seed- 
bed disease. Although this disease has been reported from other 
states, 1919 was the first year in which we have any record of its 
occurrence in this state. 

8. The stem rot of sweet potatoes was no more severe than usual. It is 

always the cause of heavy losses and should have received attention 
long before this. Recent appropriations have made i't possible to 
study this and other diseases of the sweet potato both in the field 
and in storage. R. F. Poole of this department has been assigned 
to this work, and will be^in July 1, 1920. 



OTHER IMPORTANT DISEASES 

Because of the very wet wason in 1919, a number of other diseases 
were of more than usual importance. They are as follows: 

1. Sun scald of the apple. This injury was very severe throushout the 

greater part of the state, especially the southern half. It was due 
to the exceptionally high temperature on July 4 and 5. The part 
of the surface of the apple exposed to the direct rays of the sun 
became hard and black and in some exceptionally severe cases caused 
a cracking later in. the season. 

2. Spray injury of the apple was very severe in some orchards in which 

the concentrated lime-sulfur 1 to 40 was used. Self-boiled limie- 
sulfur used on trees of the same varieties in the same orchard gave 
excellent results and no injury. 

3. The black leg of cabbage was very severe in localities in South Jersey. 

It is 'the oninion of the writer that a survey should be made to 
determine the severity of this disease, the amount of loss and the 
best methods for its control. Efforts for its control without this 
information are very likely to be misdirected. I't is a problem for 
the trained plant pathologist. 

4. The root rot of celery has been the subject of special study by W. S. 

Krout (formerly of this department) and by R. F. Poole. The 
trouble is due to two or possibly more organisms, and the symptoms 
are variable. It has been demonstrated that these organisms can 
be controlled by the proper seed-bed treatment but war conditions 
resulted in neglect on the part of many growers. This work is now 
ready for extension propaganda but the work should be carried on 
by a man trained in plant pathology who will be able to recoenize 
the organisms and to overcome certain difficulties which are likely 
to arise. 

5. The root rot of corn is a disease which is distributed throughout th^ 

state. It is especially severe in Salem County but occasionally 
causes considerable losses in other localities. We have been cooper- 
ating with the United States Departmen't of Agriculture in the 
study of this disease. The records of this cooperation are appended 
to this report (pages 598-604). Because of the lack of funds the 
government support has been withdrawn but we are continuing the 
work. 
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6. The root rot of hor8e-radi9h is the cause of heavy losses in the north- 

ern part of the state especially in Passaic County. This has been 
the subject of study by Mr. Poole and is discussed on page 610 of 
this report. 

7. The leaf foAl of the pepper ha<s been the cause of many complaints 

d^uring the past three years. Thus far we have been unable to 
determine the cause of this disease but it results in rather heavy 
losses. It should receive careful consideration by a pathologist vs^ho 
can devdte the necessary time to the work. 

8. The scab of wheat causes a much greater loss than the growers 

realize. It is closely associ'ated with the root rot of corn and 
should be studied in connection with that disease. 

9. The cherry leaf spot was very severe, completely defoliating many 

trees and checking their growth before the close of the growing 
season. We are giving some attention to its control this year. 

10. The diseases of smaU fruits are the cause of very heavy losses but are 

not generally recognized by t?he growers. A survey and brief study 
of these diseases followed by the proper extension propaganda 
would result in very great savings to tlie growers of small fruits. 

11. The melon and cucumber losses due to diseases in 1919 were greater 

than usual. Sclerotinia lihertiana Fckl., which is usually a serious 
disease on these crops when grown under glass, was quite severe in 
some fields. The control of some of these diseases would no doubt 
increase the melon and cucumber industrv of the state. 



COOPERATIVE WORK WITH THE STATE DEPARTMENT 

OF AGRICULTURE 

A great deal of work of this department is very closeiy associated 
with the work of the New Jersey State Department of Agriculture. 

1. The inspection of nurseries shows them to be in an exceptionally 

good condition so far as freedom from plant diseases is concerned. 
Our nurserymen do not handle the chestnut stock ; a phase of the 
industry which was destroyed by the chestnut blight. 

2. Very few of the common or European harherries are to be obtained in 

our nurseries, partly because of the quarantine restricting their 

shipment and partly because the Japanese barberry is a much more 
desirable plant for ornamental purposes. 

3. The blister rust on the white pine has not been found in the state 

except in four nurseries. The blocks of trees in which it was found 
are under quarantine. The disease hag been found on currants in 
two places, which also are quarantined. 

4. It is impossible to inspect tihe nurseries for crown gall and hairy root 

but we have every reason to believe that very little if any of this 
disease goes out from the nurseries of the state. However, it is 
necessary to conduct very rigid inspections for this disease on stock 
coming into the state. 

5. There has been some agitation in the state for an inspection of peach 

orchards in an effort to reduce peach yellows and little peach. 
The writer is inclined to believe that work of this kind cannot be 
carried on successfully at this time. 

6. During the past year we began the inspection of home-grown seed 

potatoes. This work is very promising and a complete statement 
can be found in the reports of the State Department of Agricul'ture. 
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NEEDS OF THE DEPARTMENT 

I 

The force of workers in this department is not large enough to meet 
the many demands on iis. The most urgent needs are as follows: 

1. We need a well trained extension plant pathologist who can care for 

many calls which must now be cared for by those whose time should 
be given to research work. We wish to empihasize that the man in 
charge of this work should be a trained plant pathologist; a man 
who can recognize the diseases in their many variations, a man who 
can distinguisih between diseases showing very similar symptoms 
although due to radically different causes, a man who can diagnose 
causes for failures in demonstrations and who recognizes the im- 
portance of environmental factors. Extension work on plant dis- 
eases by men not trained in plant pathology has resulted and will 
continue to result in more or less blunders and waste of public funds. 

2. We need a man to conduct experimental work on strains resdstant to 

diseases. This very important field is receiving a great deal of 
attention in the departments of plant pathology of jnany other agri- 
cultural experiment stations. Such a man should be well trained 
in plant pathology audi should also have some knowledge of genetics. 
This is one of the most promising fields for researcih at the present 
time. 

3. Many of our most important diseases are due to soil organisms. These 

forms are receiving a great deal' of attention throughout the coun- 
try. They present a number of very promising lines of study and 
we should give more aittention to them. 

4. The wilt diseases are becoming more and more important from year 

to year. They are usually due to soil organisms and should be 
studied by a well trained plant pathologist. 

5. The mosaics and similar diseases (peach yellows, little peach, etc.) are 

very little nearer solution than they have been for many years past. 
They present very important and very difficult problems for re- 
search. 

6. The diseases of grains and forage crops are causing much greater 

losses than we realize and should receive attention. 

7. The diseases of small fruits are also taking heavy tolls and should re- 

ceive attention or these industries will be greatly reduced vdthin the 
next few years. 

8. Many of the storage rots of fruits and vegetables, especially the sweet 

potato, are due to the same organisims that cause heavy losses in the 
field. They are of great economic importance and should be studied 
by well trained men. 



THE HERBARIUM 

The herbarium, which was at one time an exceptionally good col- 
lection of plants for study, has been neglected for many years. The 
mounted plants should be gone over very carefully and put in place 
and the large collection of unmounted plants should be mounted and 
carefully distributed so that they can be used. Prof. G. W. Martin 
has given some attention to this work during the past year but his 
time has been very limited. 

36 
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DISEASES OF THE YEAR 

Alfalfa 

Leaf Spot {Pseudopeziza medicaginia (Lib.) Sacc). This disease was 
verj' severe but probably no more so than in previous years. The diseased 
leaves fall more readily than healthy leaves and the loss is quite heavy. 

Other Leiaf Spots due to various causes which have been recorded in 
previous reports were found occasionally but were of no importance. 

Root Rots were found and were no doubt the cause of some troubles. 

Ampelopsis 

« 

Leaf Spot iPh^Uosiicta ampelopsidis Ell. & Mart.). This disease was 
very prevalent, especially on the lower leaves of the plant. Other leaf spots 
were of no importance. 

Apple 

Grown Gall and Hairy Root (Pseudomonas tumefaciens S. & T.). Com- 
mon on the apple and many other plants. Sometimes the very evident cause 
of weak and short-lived trees. 

Btt^ACK Rot {Sphwropsis malorum Pk.). Very common but no more severe 
than usual. 

Bitter Rot (Glomerella rufomaculans (Berk.) S. & van S.). More severe 
than usual. 

Bu)SSOM End Rjot (Alternaria sp.). Very common but not serious. 

Jonathan Spot {Alternaria sp.) . Very abundant. 

Fire Blight {Ba4}illu8 am^lovorus (Burr.) DeToni). Less severe than for 
several years but very destructive in some few orchards. 

Blotch {PliyUoaticta solitaria E. & B.). Albre severe than usual. MV)st 
common on the Smith Cider. 

Sooty Blotch (Phj/Uachora pomigena (Schu.) Sacc.). Common in neg- 
lected orchards. 

Scab (Venturia inequalis (Cooke) Wint.). Common, especially in un- 
sprayed orchards. 

Rust (Oymnosporangium juniperi-virginiance Schw.). Very severe in a 
few localities. 

Pink Rot (Cephalotheciuw, roseum Cda.). Common but of little im- 
portance. 

Fruit Spot {CyUndrosporium pomi Brooks). Occasional. 

Stippen ( ? ) . Very * common . 
' Winter Injury. Very common. 

SiPRAY Injury. Very common when concentrated lime-sulfur 1 to 40 was 
used (page 571). 

Water Core (?). Occasional. 

Sun-Scald. Very common ; due to exceptionally hot weather during July 
4 and 5, 1919 (page 559). 

Asparagrns 

Rust (Pu^^inia asparagi D. C). Occasional. 

Dwarfing. Short, weak shoots in the early spring. Fusarium sp. always 
present but we are not certain that it was the cause of the disease. 

Asters 

Yellows (cause unknown). This is a disease more or less prevalent every 
year. 
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Beans 

Anthbacnose iColhtotrich4tm lindemuihianum Sacc. & Magn.) (Bri. & 
Cav.). Prevalent throughout the state and destructive. 

Leaf and Pod Spots (Diaporthe phaaeolorum (C. & E.) Sacc). Preva- 
lent, especially in the southern part of the state, but not very destructive. 

Downy AIJeldew (Phytophthora phaseoU Thaxter). Very abundant and 
severe throughout the state. 

Root Rot (Rhdaootonia) , Very common. 

Rust (Uromycea appendioulatm (Pers.) Lev.). Rare. 

BAcrEBiAL Blight (Paeudomonas phaaeoU E. F. Smith). Occasional early 
in the season. Of no imiwrtance. 

Beech 

RuKNiNG of the foliage early in the summer as a result of the low temper- 
ature in the early spring. Especially severe in the northern third of the 
state (page 570). 

Beets 

Leaf Spot {Cercospora heticola Sacc). Very abundant but not considered 
of any importance. 

Scab { Actinomyces chromoffens Gast.). Very severe and destructive in one 
locality. » 

Blackberry 

Anthbacnose (GloeospoHum venetum Speig.). Common but of relatively 
little importance. 

Leaf Spot {8eptoria ruhi Wiest.). Common but of very little importance. 

Rust {Gymnoconia peckuina (Hiowe) Tranz.). Common and sometimes 
destructive. 

(See Dewberry and Raspberry.) 



Cabbage, Cftnliflower and Ko-hlrabi 

Black Leg (Phona lingam (Tode) Desmaz.). Prevalent in the southern 
part of the state and very severe in Camden County. 

Yellows {FtisaHum conglutinans Wollenw.). Common and widely distrib- 
uted throughout the state but not severe. 

Black Rot (Pseudomonas campestris (Pammel) Smith). Occasional. 

Club Root (Plasmodiophora Irassicw Wor.). Occasional. Sometimes very 
destructive. 

Stem Rot (Rhizoctonia) . One record (page 559). 



Cantaloupe 

(See Muskmelon) 

Carnation 

Rust (Uromyces caryophyUinus (Schrank) Wint.). Common but not 
serious. 

Root Rot (Corticium vagum B. & C. var. solani Burt.). Common but not 
serious. 
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Catalpa 

Leaf Spot (Pbyllosiicta catalpw Ell. & Mart.)* Common and sometimes 
the cause of heavy leaf-fall. 

Cedar 

Rust (Oymnoaporangium juniperi-rirginiana; Schw.). Very abundant in 
restricted localities througihout the state. Reported from Monmouth, Burlington 
and Cape May counties. 

Celery 

Early Leaf Blight (Cercospora apii Fr.). Abundant in the celery-grow- 
ing districts throughout the state. 

Late Blight {Septoria peiroaelini Desm.. var. apii Br. & Car.). Abundant 
in the celery-growing districts throughout the state. 

Root Rot (Solerotinia Uhertiana Fuckel). Occasional, sometimes severe. 

Crown and HIeart Rots (Bacierial) , Very severe in some localities (page 
OOS). 

Cherry 

Brown Rot (Sclerotinia cinerea (Bon) Shrot.). Abundant and very de- 
structive. 

Leaf Spot (Cylindrosporium padi Karst.). Abundant and destructive (page 
673). 

Chestnut 

BUGHT (Diaporthe parasitica Murrell). Abundant. 



Clorer, Bed 

Rust (Uromyces trifolii (Hedw.) I^ev.). Common but of no importance. 

Com 

Smut {Ustilago zeae (Beckm.) Urg.). Very common and in some cases 
serious. 

Wilt (Fusarium (?). Widely distributed throughout the state but most 
severe in Salem County (page 598). 

Wilt {Paeudomonas stewarti E. Smith). Occasional in the northern part 
of the state. Of no importance. 

Rust {Puccinia sorghii Schw.). Occasional but of no importance. 

Leaf Blotch (Helminthosporium inconspicuum C. & E.). Common. 

Cowpea 

Leaf Spot {Cercospora dolichii E. & E.). Common. 
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Cranberry 

Scald {Guignardia vaecinU Shear.). Widely distributed and very abundant 
in tbic cranberry bogs of tlie state. 

Rot {Acanthorhynchus v(wcimi Shear.). jMore or less common. 

Anthracnose {Olom-erella rufomaculans vaocinii Shear.). Oloeoaporium 
stage common. 

Cucumbers 

Leaf Spot {Macrospoi'ium cucumerinum C. & E.). Common and destruc- 
tive. 

Downy Mildew { Plasm opara cuhensia (B. & C.) Humphrey). Common 
and destructive. 

Wilt (Bacillus traoheiphilus Edw. Smith). Vei^y common. 

Stem Rot (Sclerotinia lihertiana Fckl.). Occasionally found in the field. 
Probably due to the wet season. 

Currant 

Anthracnose (Gloeosporium rihis (Lib.) M. & D.). Very common. 
Leaf Spot (Septoria ribis Desm.). Common. 

Cane Blight {Botryosphceria ribis G. & D.). Common and very destructive. 
Rust ( Gronartium ribicola Kleb. ) . • Reported from two localities ( page 
560). 

Dewberry 

Anthracnose (Gloeosporium venetum Speg.). Common and sometimes 
severe. 

Double Blossom (Fusarium rubi Wint.). Abundant and sometimes injur- 
ious. 

Rust (Gymnoconia peckiana (Howe) Franz.). Common and sometimes 
destructive. 

Leaf Spot (Septoria rubi West.). Very abundant but of little importance. 



Eggplant 

Leaf Blight (Phomopsis vexatis (Sacc. & Syd.) Harter). Abundant and 
in some cases destructive. 

Wilt (VertioUlium albo-airum R. & B.). Common and destructive through- 
out the state. 

Gooseberry 

Antrcacnose (Pseudopeziza ribis Kleb.). Gloeosporium stage common. 
Leaf Spot (Septoria ribis Desm.). Common. 



Orape 

Black Rot (Guignardia bidtvelUi (Ell.) V. & R.). Abundant and severe. 
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Downy, Mildew (Plasmopara viticola (B. & C.) D. T.). Common but 
not serious. 

Necrosis {Fusicoccum viticolum Reddick). Rare. 



Hollyhock 

Rust {Puccinia malvacearum Mont.). Very common. 

Horse Chestnut 

Leaf Spot (Guignardia wscuU Stewart). Very common. 

Horse-Badish 

Rot Rot (Bacterial). Very common and very destructive in one locality 
(page 610). 

Root Rot (Thielavia hasicola (B. & Br.) Zoph.). Very common in one 
locality (page 610). 

Lettuce 

Drop (Sclerotinia Uhertiana Fckl.). Common and sometimes destructive. 
Rots (Bacterium marginale Brown and B. vitians). Reported from one 
locality. 

Lilac 

^HcLDEW (Micro splicer a alni (Walls.) Wfint.). Very common. 
Leaf Spot (Phyll^sticta halstedii Ell.). Common. 



Maple 

Tar Spot (Rhytisma acerinum (Pers). Fr.). Occasional. 
Leaf Scald (page 570). 

Mnskmelon 

Wilt (Bacillus tracheipUlus (E. Smith). Common and sometimes destruc- 
tive. 

Downy Mildew (Plasmopara cuhensis (B. & C.) Humphrey). Common 
and sometimes severe. 

Leaf Mould (Alternaria hrassicw (Berk.) Sacc. var. nigrescens Pegl.). 
Common and severe. 

Oak 

Anthracnose (Gnomonia veneta (Sacc. & Spec.) Kleb.). Common. 
Leaf Curl (Taphrina cwrulescens (Mont. & Desm.) Tul.). Common and 
the subject of a number of inquiries. 
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Oats 

Smut {VstUago levis (K. & S.) Magnus). CommoD. 
Smtjt (Vstilago avenw (Pers.) Jens.). Common. 
Rust (Puccinia coronata Oda.). Common. 

Okra 

Wilt {Verticillium alho-atrum R. & B.). Abundant in one locality. 

Pea 

T.F.AF Spot (Ascocchyta piai Lib.). Occasional. 

Root Rot {Fvsarium %p,). Very abundant and very destructive. Heaviest 
losses in Burlington County (page 558). 



Peaeh 

Brown Rot {Sclerotinia cinerea (Bon.) Schrot.). Abundant and destruc- 
tive (page 572). 

Scab {Cladosporium carpophilum Thum.). Abundant in unsprayed orchards. 
More destructive to foliage than usual (page 572). 

Leap Curl {Exoascus deformans (Berk.) Fckl.). Abundant in orchards 
that have not been properly sprayed. 

Shot Hole {Bacterium pruni E. Smith). Abundant in some localities. 

Yellows. Common. 

Little Peach. Common. 

Crown Gall {Paeudomonas tumefaciens S. & T.). Common. 

Winter Injury. In some cases severe and dating back to 1917-18. 



Peer 

Fire Blight {Bacillus amylovorus (Burr.) De Toni.). Common throughout 
the state and severe in a few orcihards. 

Leaf and Fruit Spot {Fabrea maculata Lev.). Very abundant and very 
destructive in some orchards, especially in the southern part of the state. 

Leaf Spot {Septoria pyricola Desm.). Abundant. 

Brown Blotch (cause umdetermined ) . Common. . 

Scab {Veniuria pyrina Aderh.). Common where the orchards have been 
neglected. 

Pepper 

Anthracnose {Colletotrichum nigrum E. & H.). Common. 
Rot {Macrosporium sp.). Common on fruits, especially those that have been 
sunburned. 

Mosaic. Common but apparently of little importance. 
Sun Scald. Common and followed by fruit rots. 
Leaf Fall (cause unknown). Cause of heavy losses. 
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Pine 

Blister Rust of white pine (page 560). 

Die-Back {Diplodia ap.). Very destructive on Austrian pine. 



Flnm 

Black Knot (Plotcrightia morhosa (Schw.) Tbtim.). Common throughout 
the state. 

Brown Rot {Sclerotinia cinerea (Bon.) Wor.). Common throughout the 
state and destructive. 



Poplar 

Leaf Spot (Marsonia populi (Lib.) Sacc.). Common. 

Canker (Dothichiza populae S. & B.). Occasional and of some importance. 



Potato 

Brown Stem (Rhizoctonia). Common but not as destructive as in previous 

years. 

Black Leg (BaciUus phytopthorus Appel). Rare. 

Scab (Aotimonvces chromogenus Gast.). Much more abundant than usual 
(page 587). 

Early Blight {Altemaria aolani (E. & M.) S. & G.). Abundant throug'h- 
out the state (page 577). 

Late Blight {PhytopMhora infestans DeBarry). Very abundant and very 
destructive (page 577). 

Mosaic. Very severe in some fields of Giants. 

Leaf Roll. Rare ; not found to exceed 2 per cent in any case. 

Tip Burn. Common but less than usual. 

Arsenical Poisoning. Common and usually due to carelessness in applica- 
tion. 

Spindling Sprouts. Common. Probably due to several causes. 



Qnlnee 

Black Rot (Sphaeropsia m^lorum Pk.). Very abundant and very severe. 
Fire Blight (Bacillus atnylovorus (Burr.) De Toni). Common. 
Leap and Fruit Spot (Fahrea mactilata (Lev.) Atk.). Abundant and very 
severe. 

Rust (RoatelUa anrentiana Pk.). Occasional. 



Raspberry 

Anthracnose (Gloeosporium venetum Speg.). Abundant and destructive. 

Leaf Spot (Sepioria ruhi West.). Abundant but of little importance. 

Cane Blight (Goniothyrium fuckelii Sacc). Common and sometimes de- 
structive. 

Crown Gall (Paeudomonas tumefaciena S. & T.). Abundant and destruc- 
tive. 
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Bose 

4 

Anthracnose (Oloeosporium roaae Hals.)- rommon but not serious. 

LiEAF Blotch (Actttionewa rosae (Lib.) Fr.). Common and very severe 
iu greenhouses. 

Leaf Spot (Phyllosticta rosicola Massal.). Abundant and sometimes con- 
fused with leaf blotch. * 

Cane Blight (Coniothyrium fuckelii Sacc). Common and sometimes 
serious. 

Powdery Mildew (Sphaerotheca pannoaa (Wallr.) Lev.). Common and 
frequently very injurious. 

(^ROWN Gall (Pseudomonas tumefaciena S. & T.). Frequent and sometimes • 
serious. 

Spinach 

Mosaic. Serious, Complicated with attacks of plant lice. 

Strawberry 

Leaf Spot (Mycoaphaerella fragariae (Tul.) Lidau). Common. 
Leaf Spot (Ramularia tulasnei Sacc). Common. 
Powdery Mildew (Oidium fragarice Harz.). Occasional. 
Winter Injury. Occasional. 

Sunflower 

Rust (Puccinia helianthii Schw.). Occasional. 

Sweet Potato 

Black Rot ( Sphaeronema fimhriatum (E. & H.) Sacc). Abundant and the 
cause of heavy losses (page 557). 

Stem Rot or Yellow Rot (Fuaarium hatataiia WoUen.'and F, Hyperoxya- 
porum). Abundant and the cause of heavy losses (page 557). 

Scurf ( MonUochaetea infuacana E. & H.). Very common. 

Rots {Rhizopua nigHcana Ehr., Diaporthe batatatia H. & F., 8cleroticum 
bataticola Tamb., Trkodei^ma koenigii and Penicillium sp.). Very abundant, 
especially in storage. 

Pox (Cytoapora batata). Occasional. 



Sycamore 

Anthracnose (Onomonia veneta (S. & S.) Kleb.). Very common. Some- 
times destructive in nurseries. 

Tomatoes 

Leaf Blight (Septoria ly coper aid Speg.). Abundant and very destructive 
Fruit Rot (Macroaporium aolani E. & M.). Common and very destructive. 
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Anthbacnose (Colletotrichum phomoides (Sacc.) Chester). Abundant and 
very destructive. 

Stem Blight or Wilt {Fusarium lycope^sici Sacc.)- Abundant in one 
locality. 

Stem Cankebs (Rhizoctonia) , Abundant in lower part of the state 
(page 559). 

Mosaic. Abundant. 

Leaf Mold {Cladosporium fulvutn Che.). Common in greenhouses and very 
severe. 

Late Blight (Phytophthora infestans DeBary). Severe in one locality. 

Sun Burn. Severe at times. Followed by fruit rots. 



Walnut 

Leaf Spot {Maraonia juglandis (Lib.) Sacc). Abundant and cause of early 
fall of foliage. Subject of many inquiries. 

Bacterial Spot of Leaf and Fruit (Pseudomonas juglandis Pierce). 
Abundant on 'English walnuts and the cause of many inquiries. 



Watermelons 

Anthbacnose {CoUetotrichum lagenarium (Passe.) E. & H.). Very abun- 
dant. 

Stem Rot {Sclerotinia lihertiana). Common in the fields. Probably the 
result of w^et weather. 

Wheat 

Rust (Puccinia coronata Cda.). Common. 

Rust (Puccinia ruhigovera (De C.) Wint.). Common. 

Rust (Puccinia triticina Erb.). Common. 

Smut (Tilletia foetens (B. & C.) Trel.). Common. 

Smut (Tilletia tritici (Bei.) Wint.). Common. 

Smut (Ustilago tritici (Pers.) Jens.). Common. 

Mold (Cladosporium herbarium (Pers.) Lk.). Abundant. 

Scab (Gibherella aauhinetti (Mont.) Sacc). Very common and destructive. 



Forest and l^hade Trees 

Leaf Fall (pages 570-571). 

FALLING FOLIAGE 

Mel. T. Cook 

The spring and summer of 1919 were notable in New Jersey because 
of the enormous amount of falling foliage and the susceptibility of 
many trees to spray injury. In fact, spray mixtures which had been 
very generally recommended and used in the past resulted in more 
or less injury to both foliage and fruit. 

The first complaints coming to the Experiment Station was con- 
cerning the dying and falling of foliage of the beech and the apple. 
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All of the complaints concerning the beech and most of those con- 
cerning the apple were from the northern third of the state. 

The writer visited the Essex County parks, and some of the private 
estates, and also examined many specimens which were submitted to 
him. The beech leaves showed a peculiar burning or drying along 
the margins and frequently between the veins. In severe cases tiie 
leaves fell in great numbers. Many of the trees suffered a very severe 
attack, some of them losing great quantities of foliage while othei*s 
showed very little burning. 

A careful study of the conditions convinced the writer that the 
trouble was entirely due to a period of low temperature soon after the 
leaf buds opened and before they were fully developed. At this par- 
ticular time the protoplasmic activity was high and the cuticle not 
fully developed. Therefore, the leaves continued to grow to some ex- 
tent and the dying of the injured cells was a slow process. The effects 
of this low temperature extended over a period of about six weeks. 
The variation in the amount of injury was depeodent en the advance- 
ment of the leaves at the time of the low temperature, to the location 
of the trees and to the exposure. 

The dying of apple leaves was not so definite as the dying of the 
beech leaves but practically all of the injured leaves fell. Kepeated 
examinations failed to reveal a fungus or any cause of the trouble 
other than the cold weather. Only the leaves that were coming out 
at the time of this low temperature showed injury. The latter lea vet- 
were not injured. 

These conditions should not be confused with sun scald and drought 
injuries which are more or less common on many trees later in the 
season. 

Weak Trees 

Trees, more especially the peach, which were weakened as a result 
of winter injury in 1917-18, by borers, or for want of food lost con- 
siderable foliage during the latter part of June and first part of July. 

Spray Injury 

Spray injury was more frequent than in past years; many mix- 
tures causing injuries which had not given trouble in past years. 
Among the most important were summer-strength lime-sulfur and 
atomic sulfur. Arsenical burnings were also quite frequent. The 
pelf -boiled lime-sulfur did not cause burnings and gave good control 
in both peach and apple orchards. 

Paris Green Injury 

The falling of foliage m some orchards was very readily traced to 
paris green dust which had drifted in from the adjoining potato 
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fields. In these cases the injury was always most severe on the row 
next to the potato field and less severe on the succeeding rows. 



Brown Rot of the Peach 

During the blooming period of the peach in 1919 there was an 
exceptionally severe outbreak of the twig and blossom blight caused 
by the brown rot organism {S. cinerea). This outbreak was most- 
severe in the vicinity of Yineland and Bridgeton and was of very little 
importance in the northern part of the state. This was by far the 
most severe outbreak of this diseai?e that the writer has ever observed. 
It was not abundant on the young shoots but destroyed great quaji- 
tities of blossoms. In the majority of ca^s a sufficient number of 
blossoms remained for a normal crop, the problem being to protect 
those that did remain from curculio and other pfests. 

Many growers sprayed with self-boiled lime-sulfur or atomic sulfur 
at this time. It is doubtful if this checked the disease on the blos- 
soms, although it did prevent the spread to the new wood, as will 
be explained later. 

The blossom blight form did not persist, but was followed by a 
spreading into the wood and the formation of cankers in most cases 
where blossoms were killed. These cankers produced an abundance 
of gum which in some cases continued to flow until some time in 
August. 

The blossom blight was followed by the formation of cankers ?.t 
the nodes on the new growth, always beginning with basal node and 
gradually working toward the tip and rarely missing a node. The 
first evidence of the canker is the dying of the bud, followed by the 
falling of the leaf and then the formation of the canker. The older 
cankers at the base of the shoots sometimes form a girdle and cause 
the death of the entire new growth. In many cases cankers were 
formed at every node for fully two-thirds the new growth. This is 
one of the most important causes of the falling of the foliage during 
July. In some orchards 75 per cent of the new buds were killed. 
In the well -sprayed oreliards very few cankers were formed on the 
new growth. 

Peach Scab 

I^each scab came into prominence on the fmit in July and became 
quite common in well-sprayed orchards in the latter part of the 
month. In the early part of July this disease also appeared on the 
leaves and increased in abundance. The symptoms were first a red- 
dening of the foliage followed by shot hole and then by falling. This 
was one of the most important causes of the falling of the foliage. 
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Cherry Leaf Spot 

This disease was very abundant and by the latter part of July 
many trees were almost completely defoliated. 

It can be controlled by two sprayings with self -boiled lime-sulfur; 
first with the shuck-fall (add an arsenical), and second after picking 
the fruit. A third spray would be advantageous. 



FIELD STUDIES ON POTATO DISEASES 

Mel. T. Cook 

During the past eight years the writer has been giving considerable 
time to a study of the diseases of potatoes. The most important 
diseases considered during this time are: (1) black leg, (2) powdery 
scab, (3) common scab, (4) Rhizoctonia, (5) early blight, (6) late 
blight, (7) dry rot, (8) weather injur}^, (0) mosaic and (10) leal 
roll. A brief resume of the work will be given in this paper. 

(1) Black Leg is a bacterial disease (Badllu.^ phytopthorus Ap- 
pel) which was very severe and destructive a few years ago, some- 
times causing a loss of 15 per cent. This disease is very rare at the 
present time. It is very easily recognized and the certification work 
is no doubt largely responsible for its removal from the growing 
crops in the northern seed-producing districts. Diseased plants die 
very early under New Jersey conditions and rarely produce seed tu- 
bers; therefore, the growing of late-crop seed tends to eliminate it. 

(2) Powdery Scaij, which is said to be a very serious disease in 
Europe, was introduced into Canada, Maine and I^ew York a few 
years ago. Planting diseased seed in experiments under our super- 
vision did not produce the disease on the new crop. This was cor- 
roborated by experiments in other states. 

(3) Common Scab is a well-known disease which was the subject 
of three years' work by Dr. H. Clay Lint, formerly of this department. 
His work is recorded in the Annual Eeports for 1914, 1915 and 191(), 
and in Circular 95. Work on this disease was resumed in 1919 by 
Dr. W. H. Martin (pages 587-598). 

(4) Scurf or Rhizoctonia is a very injurious disease which varies 
in severity from year to year. It is very generally known in New 
Jersey' by the name of "brown stem.'' The black sclerotia are visible 
on the tubers which may he smooth and apparently normal in every 
way, or may be small and irregular in shape, or, in extreme cases, may 
have very much the same general appearance as common scab. The 
organism can be carried on the seed and will also persist in the soil 
and will attack many other plants. Our experimental work^ shows 

- Part of the material used in these experiments was collected in New .Jersey and 
part sent us by Dr. W. J. Morse, of the Maine Agricultural Experiment Station. 
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that the amount of infection on the seed tubers is no index of the 
severity of the disease in the field. The severity of the disease on 
the growing crop varies vnih the character of the soil, and probably 
with the temperature and the moisture. 

The results of an experiment on seed treatment for the control 
of this disease are given in table 1. 

TABLE 1 

Results 01 »eed Treatment to Control Disease — Experiment 1 



Row No. 


Condition 


Treatment 


Condition 
of crop 


Total 
yield, lbs. 


Yield per 
row, lbs. 


Firsts 
per cent 


II 


6, 7, 8, 9 


Sclerotia 
abundant 


Untreated 


Very few 
Sclerotia 


90.0 


22.5 


50.0 


29.9 


10, 11 


Sclerotia 
abundant 


Corrosive 
Sublimate 


Clean 


101.3 


50.6 


83.3 


13.9 


12, 13 


Sclerotia 
abundant 

Sclerotia 
abundant 
Deep pits 


Formalde- 
hyde 

Untreated 


Clean 


70.0 


35.0 


71.0 


20.0 


22, 23 


Few 
Sclerotia 


75.6 


37.8 

• 


77.0 


16.3 



The results of a second experiment are given in table 2. 
The results of these experiments indicate that coiTOsive sublimate 
gives much better results than formaldehyde. 

(5) Early Blight (Maavsporium solani (E. & M.) J. &. G.) is 
a very common disease on both potatoes and tomatoes. The organism 
is both parasitic and saprophytic and is very frequently found grow- 
ing on parts of plants injured by tip-burn, arsenical poisons or other 
factors. The disease can frequently be controlled by spraying witlx 
bordeaux mixture and can usually be delayed by this treatment. 

(6) Late Blight {Phytophthora infestans DeBy) is one of the 
most important diseases of the potato in America. It attacks both 
the foliage and the tuber, causing the well-known mahogany rot on 
the latter. More or less of this disease comes into !N"ew Jersev on 
the northern seed every year but rarely develops on the growing 
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plants. In 1918 there was an outbreak throughout Mercer and Mon- 
mouth counties, and the southern half of Middlesex, but the losses 
were not serious. In 1919 there was a very severe outbreak through- 
out practically the entire state beginning the latter part of July, and 
gradually becoming more and more severe throughout the growing 
season. The losses in the early or main crop due to this disease 
were very slight, but the losses in the late crop grown principally 
for seed were very hea^y. I'he losses in the first crop during the 









TABLE 2 












Results of Seed Treatment to Control Disease — Experiment II 




Plots 


HiU 


Character 
of seed 


Treatment 


Number of 1 
Firsts 


Weight of 
Firsts 


Number of 
Seconds 


1 

Weight of 
Seconds 


o 




"N 




f 




lbs. 




lbs. 


1 
lbs. 


4 


1-38 




None 


109 


36.67 


237 


16.04 


51.71 


5 


1-38 




Corrosive 


, 
















Sublimate 


144 


40.7 


138 


11.29 


60.99 


6 


1-38 


Sclerotia 


Corrosive 
















abundant 


Sublimate 


163 


56.66 


156 


13.87 


70.53 


7 


1-38 


*" many deep ^ 
pits 


None 


120 


40 


247 


22.91 


66.91 


8 


1-38 




Formalde- 


















hyde 


100 


33.41 


216 


17.83 


51.24 


9 


1-38 




Formalde- 


















hyde 


147 


48.63 


208 


14.01 


62.64 


10 


1-38 . 




None 


116 


40.49 


310 


19.57 


60.06 



last few days of July and the early part of x\ugust were complicated 
by the losses due to bacterial rots. Undoubtedly the greater part of 
these earlv losses were due to the bacterial rot. The Federal market 
insi)ectors found late blight rot in some of the early shipments from 
Xew Jersey, but were misled as to the amount due to this cause and 
the amount due to bacteria. The losses due to bacteria were very 
heavy in many fields in which there was no late blight. The loss due 
to bacteria was 90 per cent in some of the experimental plots on the 
Experiment Station farm in which there was no late blight. The 
results of the potato spraying experiments by Dr. W. H. Martin are 
given on pages 577-587. 
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(7) Dry Bot (Fumriurn oxysporum Schlt.) is to be found every 
rear and oeeasionallv causes losses, but cannot be considered as one 
of our most important diseases. Tlie writer has made numerous tests 
by planting the sound parts of potatoes partly rotted by this and other 
organisms. In the majority of cases the plants were weak as com- 
pared with those grown from sound tubers. 

(8) AVeather Injuries are more or less common. One of the 
most important forms of weather injury is "tip-burn." It is most 
severe during hot weather following a wet season. 

(9) Mosaic is one of the most severe diseases on the American 
Giant. It is also very severe on Green Mountains and Bliss Tri- 
umphs, but these varieties are not used so abundantly in this sta'te. 
Experimental tests covering a period of 5 years reveal the following 
facts: (1) The disease is transmitted in the tubers; (2) it reduces 
the yield, and (3) it increases in severity from year to year. 

A few of the characteristic results of experimental work on this 
disease are discussed below. 

Green Mountain potatoes from Maine, sent to us by Dr. W. A. 
Orton, of the United States Department of Agriculture, gave the 
following results in 1916 : 







• 






Total yield 


Plol; 


Seed 


Crop 


Firsts 


Seconds 


per acre 








per cent 


per cent 


bushels 


1 


Healthy 


Fine 


86.10 


12.80 


429 


2 


Mosaic 


52.6 per cent 












Mosaic 


60.88 


13.12 


329 


5 


Mosaic 


Severe Mosaic 


66.27 


33.72 


169+ 


4 


Mosaic 


Mosaic 


74.29 


24.27 


335 



A study of this table shows that plants affected with Mosaic gave 
a lower yield than the healthy plants. The disease is not so easily de- 
tected on the Green Mountains as on the American Giants. The 
more prominent the disease on the foliage, the less is the yield. 

The 1917 experiments were conducted with Bliss Triumphs. The 
seed was obtained from Maine through the United States Bureau of 
Plant Industry and the results are as follows : 



Plot 



Character 



Yield per acre 



1 
o 



Mosaic 
Healthy 



73 bushels 
08 bushels 
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In 1919 tests were made with American Giants, using seed selected 
bv the writer from the New Jersey 1918 late crop. The results were 
as follows: 



Plot 


Firsts 


Seconds 


Yield per acre 
firsts and seconds 


Character 




per cent 


per cent 


bushels 




1 


71.87 


28.12 


117 


Mosaic 


2 


7G.54 


23.45 


89 


Mosaic 


3 


83.72 


16.28 


157 


Healthy 


4 


69.80 


30.2 


300 





(10) JjF.af Rolt. of the Irish Cobblers is a very serious disease 
which varies greatly from year to yeai . Repeated experiments have 
demonstrated that it reduces the yield. The results in 1919 with 
Maine seed furnished bv the United States Bureau of Plant Indus- 
try. Laboratory for Cotton, Truck and Forage-Crop Disease Inves- 
tigations, gave the following results-: 



Plot 


Character 


Firsts 


Seconds 


Yield per acre 
firsts and seconds 






per cent 


per cent 


bushels 


1 


Leaf roll 


25.78 


74.22 


57 


2 


Lfcaf roll 


43.9 


56.1 


69 


3 


Healthy 


53.0 


47.10 


132 


4 


Healthy 


60.8 


39.2 


144 



< • 



REPORT OF POTATO SPRAYING TESTS 

Wm. H. Martin 



Cooperative potato spraying experiments were conducted by tlie 
department of plant pathology during the summer of 1919. The 
general plans followed in these experiments were similar to those 

37 
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followed in experiments by the department during the past seven 
years. 

In the period over which this work was carried on, twelve spray- 
ing experiments have been conducted with main-crop Cobblers; of 
these, eight gave positive results and four negative. The increase 
from spraying has not been marked, hov/ever. The average yield 
of the plots sprayed with bordeaux-arsf-nate of lead was 266.6 bushels, 
Vhile the average for plots sprayed with arsenate of lead was 261.0 
bushels. Spraying experiments with late-crop Cobblers were eon- 
ducted three years. This crop is planted about August first and is 
used for seed the following year. On account of the late planting 
date, the crop grows under conditions similar to those of the northern 
potato-growing sections. The average yield of the sprayed plots was 
209.3 bushels per acre, and the yield of the check plo'.s was 199.0 
bushels. Experiments with the Amejican Giant variety were con- 
ducted for three years. The average yield for the plots sprayed with 
• bordeaux was 354.6 bushels, and the yield of the check plots sprayed 
with arsenate of lead was 354.3 bushels per acre. 

In the period over which these experiments were conducted the 
only foliage diseases which appeared were tip-burn and early blight. 
Considerable late blight was reported in various parts of the state 
in 1918, but none appeared in the fields in which the spraying experi- 
ments were conducted. The absence of late blight may account for 
the fact that only slight increases resulted from spraying. 

This year two experiments were conducted with the main crop, 
one with Irish Cobblers and the other with American Giants. There 
was no late blight in the fields in which this work was done. One 
experiment was conducted with the late-planted Cobblers. This year 
there was a serious outbreak of late blight on this crop, the first time 
the disease has ])een reported from the section in which this work 
was done since 1897. At that time Dr. Halsted reported that scarcely 
a leaf escaped attack. As a result of the presence of this fungus in 
the field marked results were obtained. The vines on the sprayed 
plots were green for some time after the unsprayed vines were dead. 
The difference between the plots is clearly shown in plate 5. 



Spraying Test in Cooperation with J. Harry Kandle, Elmer, N. J. 

The soil on wliich this test was conducted is a Sassafras loam to 
sandy loam in excellent condition and well adapted to potatoes. 

The field was planted with home-grown Irish Cobblers. One ton 
of a 4-8-3 fertilizer per acre was applied at the time of planting. The 
field was divided into 10 plots each 8 rows wide. To eliminate 
differences that might arise from soil variation a check plot was al- 
ternated with every two treated plots. Each treatment with the check 



EXPERIMENT STATION REPORT. 579 

was repeated three tiine?. The elicck plots were sprayed with arsenate 
of lead at tlie rate of 3 pounds to 50 gallons of water. 

The following spray mixtures were used : home-made bordeaux mix- 
ture of the standard 5-5-50 formula und a zinc bordeaux furnished 
by the General Chemical Company, of Nefw- York. The proprietary 
mixture Avas used at the rate of IGVo pounds to 100 gallons of water, 
this being equivalent in the amount of metallic copper to the home- 
made mixture. 

The sprays were applied with a traction sprayer that developed 
150 pounds pressure. This machine was entirely satisfactory and it 
is questionable if higher pressure would give better results. For the 
first application two nozzles were used to the row, for subsequent 
ones an additional nozzle was used. One nozzle was pointed down- 
ward while the other two were directed inward so that the lower 
leaf-surfaces were covered with a film of the mixture. 

Five spray applications were made on each of the different treat- 
ments. The first application was made May 31, when the plants 
were about G inches high. At the time of the second application, 
June 10, the plants were 18 inches high and were still free from 
disease. The third and fourth applications were made June 17 and 
27, respectively. On the latter date, there was considerable early 
blight and tip-burn on the check plots with smaller amounts on the 
sprayed plots. The last application was made July 7; at that time, 
there was a decided contrast l)etwefn the sprayed and the unsprayed 
plots. The plots were free from potato beetles at all times during the 
summer. Large numbers of flea beetles were present during the early 
summer and the copper mixtures did not appear to repel them to any 
marked extent. 

On July 22 an examination of all the plots was made to determine 
the per cent of dead leaves on the different plots. It was impossible 
to do this for every plant, so observations were made on every tenth 
plant in the central row of each plot. 

In table 1 is given the per cent of dead leaves for each plot as well 
as the average for each treatment. 

The dying of the leaves may be ascribed for the most part to a 
heavy infestation of early blight and to tip-burn. It will be noticed 
that the plots sprayed with the commercial mixture had fewer dead 
leaves than those sprayed with home-mixed bordeaux. In this con- 
nection, it is interesting to note that two weeks before these obser- 
vations were made, the plots sprayed with the home-made mixture 
had fewer dead leaves than the other plots. The marked differences 
in the number of dead leaves are due to the control of early blight 
and tip-burn. In a spraying experiment conducted on this field in 
1915 bv Dr. H. C. Lint, a similar contrast was obtained. From 
the time the differences were noticed until the potatoes were dug 
there was dry weather. This mav account for the fact that there was 
no increase in yield at that time. This 3Tar, after the contrast be- 
tween the check and the sprayed plots had appeared there was a week 
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TABLE 1 

Per Cent of Dead Leaves on Each Plot and the Average for Each Treatment 



Treatment 


Dead Leaves 




Series 1 


Series 2 


Series 3 


Average 


Check 


per cent 

98 

45 
40 


per cent 

98 

45 

20 


per cent 
90 

40 

20 


per cent 
89 


Bordeaux 5-5-50 


44 


Zinc-bordeaux 


27 







TABLE 2 

Arrangement of Plots and Yield Per Acre in the Spraying Experiment "With 

Main-Crop Cobblers 





Total Yield 
per acre 


Yield of Firsts 
per acre 


Yield of Seconds 
per acre 




5 

o 

'ft 
< 


Calculated 
check 


CO 

o 


Calculated 
check 


Difference due 
to spray 


09 

'ft 

f-H 


Calculated 
check 


Difference due 
to spray 


Check 


bu. 
202.9 


bu. 


per 
cent 


bu. 
176.1 


bu. 


bu. 


bu. 
26.8 


bu. 


bu. 
















Bordeaux mixture . . 


201.3'201.8 77.4 

1 


227.0 


175.9 


51.1 34.3 26.11 8.2 
37.0 40.9 25. 4| 15.5 


Zinc-bordeaux 


253.5 


200.9 79.2 


212.6|175.6 


Check 


200.0 




175.3 




24.7 












Bordeaux mixture . . 


270.2 


212.5 


78. G 


239.1183.0 56.1 31.1 29.5 1.6 


Zinc-bordeaux 


275.1 


225.01 81.7 

1 


232.2190.7 41.5 42.9 


34.3 8.6 


Check 


237.5 


1 1198. fi 




39.0 




"• • "i 


1 






Bordeaux mixture . . 


2G4.6 


232.9 


88.0232.5196.2 36.3 32.1 36.6! — 4.5 



Zinc-bordeaux 277.3228.2 82.2;241.3|193.9 47.4 36.4 34. 3| 2.1 


Check 223.6 191.6 32.0 




Avpraee Bordeaux. . -1-18.7 Bordeaux . . +47. 8! Bordeaux. . -1-1. S 





|Zinc- 
I bordeaux 



Zinc- 
4-19.3|bordeaux ..|+41 



IZinc- 
9!bordeaux ..j-f-8.7 
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of wet weather. As a result of this the sprayed plants, being still 
green, continued their growth. This may explain the fact that an 
increase in yield followed the spray applications this year. 

The arrangement of the plots and the yield per acre for each plot 
are given in table 2. 

To obtain a more accurate measure of the influence of the differ- 
ent spray treatments on yield the "calculated yield" for each sprayed 
plot has been computed on the basis of the yields from the •adjoining 
check plots. The difference between the calculated yield of a plot and 
the actual yield has been taken as the difference due lo the spray 
treatment. 

It will be seen from the table that there was very little difference 
between the yields from the plots treated with the two spray mixtures. 
On a basis of total yields, the average increase over the check for the 
home-made bordeaux mixture was 49.6 bushels, while the commercial 
mixture gave an increase of 50.6 bushels over the adjoining checks. 



Spraying Test in Cooperation with Theron McCampbell, Holm- 
del, N. J. 

Conflicling results have been obtained in the past from spraying 
experiments with the American Giant variety. Of the tiiree experi- 
ments, two gave an increase of 3 and 8 bushels per acre, respectively, 
while the third gave a decrease of 10 bushels per acre. This year 
an experiment with this variety was conducted in one of the best 
potato growing sections of the state. The field in which the work 
was done was planted with tiie Irish Cobbler variety in 1918. The 
vines did not make their growth and a poor crop resulted. Xumerous 
reports have come to the Experiment Station of the failure of pota- 
toes following alfalfa. In this connection, it is interesting to con- 
sider the crop hi-story of this field for the past seven years: 

1913-17 — Alfalfa, 15 crops removed. 

1918 — 5 carloads of New York horse manure added in early winter. 

1918 — Planted in Cobblers. Vines stunted, only about half a crop. After 
the crop was dug 500 pounds of 4-8-0 fertilizer per acre was broadcasted, and 
the field planted in wheat. 

1919 — 500 pounds steamed bone added before the wheat was turned under. 
American Giant variety planted ; 1500 pounds of a 4-8-3 fertilizer applied at 
time of planting. 

This year there was a good stand and the vines made a good growth. 

It is doubtful if the soil condition had any marked influence on tlie 

results obtained from the spraying experiment. 

• The spray mixtures used were calcium arsenate, arsenate of lead, 

paris green and bordeaux mixture. The arsenate of lead was used 
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at the rate of 3 pounds of the powder to 50 gallons of water; the 
other insecticides were used in such proportions as to give equivalent 
amounts of metallic arsenic in every case. The insecticides were 
added in the experiment to determine the relative efficiency of the 
various sources of arsenic. This pha^-e of the work was under the 
direction of the department of entomologv of the station. The bor- 
deaux mixture used was of the 5-5-50 formula, containing 3 pounds of 
arsenate of lead. The sprays wej'e applied Avith a power sprayer that 
de^'eloped 250 pounds' pressure. As the field ^vas laid out there were 
25 plots, each 8 rows wude. A check plot alternated with each two 
treated plots. The check plots, nine in all, were sprayed with arse- 
nate of lead. The paris green and calcium arsenate plots were re- 
peated four times and the bordeaux plots eigh" limes. 

liable 3 records the dates on which the spray applications were 
made, as well as the insects and diseases present. in the field at the 
time. 

TABLE 3 

Ck)nditions of the Spray Applications 



Plots 


Date of 
Application 


Insects 
Present 


Diseases Present 


5-11-17-23 


May 16 


Flea beetles 


No foliage disease 


All plots 


May 27 


Flea beetles 


No foliage disease 


All plots 


June 5 


Flea beetles 


Some tip-burn 


All plots 


June 12 


None 


Tip-burn and early bliffht 


All plots 


June 20 


None 


Tip-burn and early blight 



Prior to June 20 there were no no:iceable differences between the 
different plots. After that date, the plots sprayed with paris green 
became heavily infested with eaily blight while the remaining plot^ 
were only slightly infected. L^ e in the summer the plots sprayed 
with arsenate of lead were decidedly better than those sprayed with 
bordeaux mixture. At first thought, this would appear to be due 
to the use of an improperly prepared bordeaux mixture. This ex- 
planation will not suffice, however, since plants under fertilizer and 
variety tests in adjoining fields were pprayed with the same mixtuie 
and on the sanies dates. These vine? Temained green for some time 
after unsprayed plants in neighboring field« had begun to die. The 
fact that the plots sprayed with arsenate of lead were greener than the 
bordeaux plots ^vould indicate that the former may have acted in some 
way to stimulate the vines. Xo definite statement to this effect can 
be ]nade, however. 
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At harvcsling time, most of the plots in the experiment were dug 
before the \'ield? could be taken. As a result of this the yields on 
only ten plots were obtained. p]ach of these plots was divided into 
three sections in harvesting. In this way, three or more duplications 
of each treatment were secured. The airangement of the plots to- 
gether with the yields per acre are given in table 4. 

It will be seen from the table that ihe yields of the bordeaux plots 
are lower than those of the arsenate of lead plots. The difference 
between the yields of the bordeaux, calcium-arsenate and paris-green 
plots is so small as to be w^ell within experimental error. The average 
yields of the plots receiving the various treatments are summarized 
below : 

Arsenate of lead 262 . 8 bushels per acre 

Paris green 235 . 1 bushels per acre 

Bordeaux mixture 228.3 bushels per acre 

Calcium arsenate 227.2 busheU per acre 

In connection with the tests of the different SDray mixtures the ex- 
periment was designed to deteraiine the most efficient pressure of 
applying the sprays. As has been previously indicated, there were 
four duplications of each spray treatment; two of these were applied 
at 150 pounds' and two at 250 pounds' pressure. Since the yields 
were not obtained from all the plots the results were incomplete, but 
those secured are given in table 5. 

TABLE 5 
Effect of Applying Sprays at Different Pressures 



Treatment 



Bordeaux mixture 



Arsenate of lead 
Calcium arsenate 
Paris green 



Pressure 



150 lbs. 



bu. per acre 
215.7 
258.9 
253.4 
235.1 



250 lbs. 



bu. per acre 
227.5 
266.5 
200.9 
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The plots Fprayefl with bordeaux mixture at 250 pounds' pressure 
gave an increase of 11.8 bushels over those sprayed with 150 pounds. 
Tlie results obtained with the insecticides are contradictory and no 
conclusions can be drawn from the data at hand. 

An effort was made to determine if any benefit would follow an 
early application of ])ordeaux mixture. Four plots were sprayed with 
bordeaux when the plants were 6 inches high, and four others were 
sprayed when the plants were from 3 to 4 inches high. This early 
application was made in an effort to control flea beetles. When the 
plants are of this size, it is difficult to reach the lower leaf surface; 
this mav account for the fact that very little control resulted. The 
average yield of the plots that received the early application was 17.8 
bushels less than the yield of the plots where the early application 
was not made. No differences were observed between these plots 
during the summer, so there is no reason to believe that the plants 
were injured by the early application. 

The conflicting results obtained from spraying the American Giant 
variety this year are in accord with those obtained in the experiments 
previously conducted with this variety. It is possible that varietal 
differences may be an important factor in potato spraying experiments. 
This would appear probable in view of the fact that most of the ex- 
periments with Cobblers conducted in past years have given positive 
results. The American Giant variety makes a rapid growth, soon 
filling the rows, making it impossible to continue the spray applica- 
tions late in the growing season. While the results ob'ained this 
summer would not indicate this to be the reason for the lack of suc- 
cess in spra^ying this variety, it might help to account for it. 



Late-Crop Spraying Test in Cooperation with J. Harry Kandle, 

Elmer, N. J. 

The soil on which this test was conducted is a Sassafras loam in 
good condition. The field was without irregularities. The variety 
Irish Cobbler was planted. One ton of a 4-8-3 fertilizer was applied 
per acre at the time of planting, August 6. The field was divided into 
19 plots, each 4 rows wide. The arrangement of the plots was such 
tlhat a check plot alternated with each sprayed plot. There were no 
insects of any kind present so that it was possible to leave the check 
plots unsprayed. The treated plots were sprayed with bordeaux 
mixture, the 5-5-50 formula being used. 

Four spray applications were made. The first one, on September 
12, was made when the plants were about 9 inches high ; the delay 
in making the first application had no influence on the results, since 
there were no diseases present in the field at that time. At the time 
of the second application, September 19, there was a slii^ht amount 
of early blight on the unsprayed plants. The third application was 
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made September 29. At this time, three plants infested with late 
blight were found in the cheek plots. At the time of the fourth ap- 
plication, October 9, 75 per cent of the leaves on the unsprayed plants 
were infested with late blight while there w^as only a trace on the 
sprayed plots. 

A thorough examination of the field was made October 21, and at 
that time 3 per cent of the leaves on the sprayed plots were dead. 
The appearance of the check plots at this time was interesting. As 
ha^r been stated, the plots were all 4 rows wide; in every case the 
plants in the two central rows of the check plots were dead. On the 

TABLE 6 

Arrangement of Plots and Yields per Acre of the Potato Spraying Test with 

Late-Crop Cobblers 



Treatment 


All Plots 


Calculated 
Check 


Difference 


1. Check 


bu. 
121.9 
172.2 
131.8 
190.1 
120.7 
166.6 
135.1 
185.0 
140.9 
172.2 
136.9 
196.2 
140.9 
192.3 
134.7 
195.1 
132.5 
181.1 
131.9 


bu. 
126 is 
126! 2 
127! 9 
138! 6 
138.9 
138! 9 
136 !i 
135! 8 
132! 6 


bu. 


2. Bordeaux 


45.4 


3. Check 




4. Bordeaux 


63.9 


5. Check 




6. Bordeaux 


38.7 


7. Check 




8. Bordeaux 


47 


0. Check 




10. Bordeaux 


33 3 


11. Check 




12. Bordeaux 


57 3 


13. Ch€r»k 




14 Bordeaux ■. . . 


56 2 


15. Check 




16. Bordeaux 


59 3 


17. Check 




18. Bordeaux 


48 5 


19. Check 









two outer rows, adjoining: the sprayed plots, the inner half of the 
vines was dead while the side toward the sprayed plots was still green 
and vigorous. T'his was the result of some of the spray mixture 
reaching the outer side of the plants. In measuring the yields the 
outer rows of each plot were discarded. 

The treatments of the various plots together with the yields per 
acre are given in table 6. The average yield of the check plots was 
132.6 bushels per acre and of the sprayed plots 1S3.4 bushels, a dirfer- 
ence of 50.8 bushels in favor of the spray treatment. 
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Spraying experiments with tlie late-planted crop have given in- 
creases every year, even in the absence of late blight. This crop is 
planted late so that the vines will still be green when killed by frost, 
thus insuring seed of high vitality. This year a large part of the crop 
in South Jersey was dead for several weeks before frost, as a result 
of the epidemic of late blight. In this crop the yield is secondary in 
importance, the vitality of the tuber for seed purposes being the pri- 
mary consideration. In view of this fact, the benefits to be derived 
from spraying the late crop cannot be measured by an increase in 
yield alone. While it is doubtless true that the differences obtained 
would not be as marked every year as they were this year, it is prob- 
able that spraying would hold the vines for some time. This con- 
sideration alone would possibly warrant the adopting of the practice 
of spraying the late crop. 



SEED TREATMENT FOR THE CONTROL OF POTATO 

SCAB 

AVm. it. Martin 

Seed treatment for the control of potato scab has been recommended 
for a number of years but the practice has not been generaly adopted 
in the important potato producing areas of the state. In some in- 
stances the omission of seed treatment is due to the fact that failure 
resulted from previous attempts. Where this occurred, it was largely 
due to the fact that the treated seed was planted in scab-infested soil. 
Under these conditions seed treatment will no doubt be of some value 
but will not insure a clean crop. In a small number of cases, injury 
has followed seed treatment; very frequently this has been due to the 
improper treatments, such as treating after the sprouts are well de- 
veloped, employing too strong a mixture or allowing the tubers to 
remain too long in the solution and treating after cutting. 

The principal reason for the failure to adopt seed treatment lies 
in the fact that the practice consumes so much time. The present 
recommendation for seed treatment is to soak the tubers for Wo 
hours, which makes it practically impossible to treat the seed fast 
enough to keep ahead of the planter. This is especially true where 
a large acreage is planted; to treat enough seed for fifty or more 
acres would require the entire time of two men for several weeks at 
a time when they would be needed for other work. 

Since the length of the time period has deterred the growers from 
treating seed, experiments were conducted to determine if this could 
be reduced without loss of efticiency. In connection with this, tests 
were conducted \\^th both formaldehvde and mercuric chloride (cor- 
rosive sublimate) to determine which would give the best control 
of scab. The formaldehyde solution used was made up at the rate of 
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1 pint of 40 per cent formalin to 30 gallons of water; die mercuric 
chloride at the rate of 4 ounces to 30 gallons of water. In every case 
the solutions were used for only one lot of potatoes, when they were 
renewed. This was done to insure that all the solutions be of the 
same ^rength for the different treatments. In ail there were four 
treatments as follows: 1 hour, i^ hour, ^/4 hour and sprinkled. For 
the first three treatments, the different lots of potatoes were placed 
in wooden containers and covered witli the solution to be tested. 
They were so left for the desired time period, and then were removed 
and dried. The potatoes that were sprinkled were placed in a heap 
and covered with a burlap bag for 30 minutes. 

The seed used was a vigorous strain of home-grown Irish Cobblers. 
To insure the presence of the scab organism, scabby seed was planted, 
tubers being selected that showed approximately the same amount of 
scab. In cutting the seed, care was taken to have the seed pieces 
the game size, in order to eliminate differences that might arise 
from the use of seed pieces of different weight. 

Tx\BIiE 1 

Effect of Seed Treatment on Germination 



Formaldehyde 
Treatment 


Stand 


Mercuric chloride 
Treatment 


Stand 


1 hr. 


per cent 
98.4 


1 hr. 


per cent 
98.0 


% hr. 


98.8 


% hr. 


96.8 


Va hr. 


98.4 


V4 hr. 


98.8 


Sprinkled 


96.3 


1 
Sprinkled 


97.2 


Check 


91.5 


Check 


91.5 



The soil on which the experiment was condticred is a Penn loam, 
in good condition. Sixteen hundred pounds of a 4-8-3 fertilizer per 
acre was applied at the time of planting, April 22. The field was 
divided into 24 plots, each 69 feet long and two rows wide, approxi- 
mately one-fiftieth acre. These plots were laid out so that a check 
plot was left between each b^o treated plots, making eight in all. 
Each of the treatments was repeated twice. 

On June 2 a count was made of the number of plants up. The 
results of this count are recorded in table 1, which gives the averages 
for the different plots. 
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It will be seen from the table that the germination of the treated 
plots was practically the same. The average for the formaldehyde 
treatments was 97.9 per cent, and 97.7 per cent for those treated with 
mercuric chloride. The average for the check plots was 91.5 per 
cent. At the time of this observation, the plants on the treated plots 
were for the most part uniform in size while on the check plots some 
were up 6 inches and others had just appeared above the ground. 
The vines on the treated plots were larger throughout the early part 
of the summer than those on the untreated. As the season advanced 
this difference was not so marked. 

TABLE 2 

Effect on Yield and Scab Control of Treating Seed Tubers With Disinfectants 



Treatment 


Tohal Yield 
per Acre 


Primes 
per Acre 


Seconds 
per Acre 


Unsalable 
Scabby 
per Acre 


Scabby 
in Primes 


Formaldehyde 
1 hour 


bu. 
147.4 


bu. 
134.7 


per 
cent 

91.3 


bu. 

8.2 


per 
cent 

5.6 


bu. 
4.5 


per per 
cent cent 

3.0 18.4 


Formaldehyde I 

^ hour 175.3 1 159.0 

Formaldehyde 

^ hour 158.9 144.9 


90.7 8.6 


4.9 


7.7 


4.3 17.9 


91.1 6.3 


3.9 7.7 


4.9 30.2 


Formaldehyde j 

sprinkled 140.4 130.9 89.4 8.2 5.7 | 7.3 4.8 29.9 


Mercuric chloride . . 
1 hour 


178.6 i 159.0 


89.2 


11.9 


6.5 7.7 


4.2 


17.2 


Mercuric chloride . . 
^ hour 


148.3 


131.5 


88.6 


1 
8.2 5.6 ' 8.6 


5.7 26.6 


Mercuric chloride. . 
% hour 


184.5 166.8 


90.0 


9.1 5.0 8.6 


5.0 21.3 


Mercuric chloride . . 
sprinkled 


174.7 149.8 


85.7 


12.7 


7.2 12.2 


7.0 31.4 


Check 


145.6 


117.8 


80.9 


10.3 1 7.2 17.5 


11.8 1 43.9 















Table 2 presents the yields of the different plots calculated as aver- 
ages for the treatments. After the total yield for each plot was 
determined the tubers M^ere sorted into three classes, namely, primes, 
seconds and unsalable scabby. The latter class was composed of 
tubers covered with the scab lesions. Tubers showing only a few 
lesions were included in the primes. A count was then made to 
determine the per cent of scabby tubers in the primes. It will be 
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seen from the table that the benefits derived from seed treatment 
are not to be measured bv the control of scab alone, since an increase 
in total vield resulted from all the treatments. The averas^c for the 
formaldehyde treatments shows a gain of 24.6 bushels per acre over 
the check plots. The average increase for the mercuric chloride treat- 
ments was 33.9 bushels per acre. 

Summary 

1. Untreated scabby tubers ga\e a low yield, 11.8 per cent of which 
were unsalable on account of scab. The salable tubers were of low 
giade, 13.9 per cent being scabby. 

2. Scabby seed treated with either mercuric chloride (1 to 240) or 
formaldehyde (1 to 1000) gave a better stand than untreated scabby 
seed. 

3. Soaking scabby seed in either of these solutions led to increased 
yields. 

4. The formaldehyde ireatment for y^ hour gave a greater increase 
of salable primes than the 1-hour treatment. 

5. The mercuric-chloride treatment for 14 hour gave a greater in- 
crease of salable primes than the 1 or i/^-hour treatments. 

f). The l-]iour treatment with either solution gave slightly better 
control of scab than the shorter treatments. 

7. Soaking the seed for 15 minutes in either solution gave very 
good control of scab and a marked increase in salable primes over the 
check plots. 

8. Sprinkling tubers with either formaldehyde or mercuric chloride 
not only reduced the amount of scab but increased the total yield, 
indicating that this method has some value. 



THE INFLUENCE OF SULFUR ON SOIL ACIDITY AND 

THE CONTROL OF POTATO SCAB 

WiM.'H. Martin 

The investigations on the control of iX)tato scab conducted by H. 
C. Lint (3) in 1014, 1915 and 1916 were resumed this year. 

While the results of previous experiments wdth the use of elemental 
sulfur for tlie control of scab have been contradictory, the^ evidence 
as a w^hole indicates the possibility of its use in this connection. In 
view of the fact that potato scab is becoming more and more destruc- 
tive, it was thought advisable that further research be conducted 
on this problem. Since the presence or absence of the scab organism 
appears to be determined to a large extent by the soil reaction, in 
the work this year particular attention was given to the relation of 
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the organism to soil acidity as measured by the hydrogen-ion concen- 
tration and the relation of the latter to the amount of suliur applied 
to the soil. 

Experimental 

During the suminer of 1919, five field experiments were conducted. 
These experiments were perfoimed on soil of different types, includ- 
ing sandy loam, Sassafras loam and Penn loam. In selecting the 
fields in which the experiments were conducted, care was taken to 
avoid any marked soil irregularities ^g that differences arising from 
soil variations might be reduced to a minimum. As an additional 
precaution check plots were left between every two treated plots and 
each treatment was repeated at least three times. The size of the 
plots in thie different experiments varied from 1/40 to 1/60 acre. 
Except for the sulfur treatments all the plots of an experiment 'v\'ere 
treated alike as regards fertilization and cultivation. 

Sulfur was used in amounts var\ang from 300 to 1,200 pounds 
per acre. The sulfur used was the commercial flour sulfur. The ap- 
plications were made broadcast after the land was harrowed and just 
before planting. In one of the experiments the sulfur was applied 
by liand, in two others a lime distributor was employed while in the 
remaining two the applications were made with a grain drill. The 
latter method proved the most efficient, since ihe sxilfur was thor- 
oughly mixed with the surface soil and a more uniform distribution 
was secured. 

Experiments were conducted with the varieties American Giant and 
Irish Cobbler. When the potatoes were harvested they were sepa- 
rated into two classes, primes and seconds, the latter including all 
tulx?rs under li/. inches. The primes were then divided into classes 
depending on the degree of infection. In grading the primes of the 
American Giant variety, two classes were made, clean and scabby, the 
latter including all tubers showing any scab lesions. Three classes 
were made of the Irish Cobbler primes, namely, clean, salable scabby 
and unsalable scabby. The last class was made up of all tubers cov- 
ered with the scab lesions, while tubers showing only a moderate in- 
fection were designated salable scabby. In this connection it must 
be stated that the percentage of salable scabby tubers in the primes 
is not a fair index of the actual control of scab since the salable scabbv 
tubers from the check plot<=5 showed considerably more scab than those 
from the treated plots. This is particularly true of the American 
Giant variety; the primes in the sulfur-treated plots not only showed 
less scab than those from the check plots but were of a much better 
color and texture. 

Before making the sulfur applications soil samples were taken in the 
area to be included in the experiment and the hydrogen-ion concen- 
tration of water extracts of the soil samples determined colormetri- 
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cally following the work by Clark and Lubs (1) in the preparation 
of the buffer mixtures, the selection of suitable indicators and with 
treneral methods of procedure. When the crop was harvested, soil 
samples were taken in each plot and similar determinations were made. 
In taking the soil samples borings were made to a depth of 6i/^ inches, 
at intervals of 15 feet, l^hese individual samples were then thor- 
oughly mixed and a sample taken to represent the condition of the 
plot in question. 

In preparing the water extracts of the soil samples to be tested a 
method was adapted which was essentially the same as that employed 
by Gillespie and Hurst (2). To 15 gm. of air-dry soil which had 
been passed through a 1-mm. sieve, was added 30 cc. of distilled 
water in a 100-cc. Erlenmyer flask. The flask was then shaken 75 
times, when it was allowed to stand for a time period of 8 to 12 hours. 
The supernatant liquid was then drawn off and distributed to tesL 
tubes. 

The yields per acre as well as the percentage of scabby tubers is 
presented in the following tables, in which the data given are aver- 
ages obtained from at least three replications of each treatment and 
of six check plots. The yields of second-size tubers are included in 
the tables; in view of the fact, however, that the sulfur treatments 
appeared to have no influence on the number of seconds they will not 
be discussed. 

Experiments with Cobblers 

Experiment I 

The soil on which this experiment was conducted is a sandy loam. 
In 1912, an application of lime was made at the rate of 1,200 pounds 
per acre; since that time succeeding potato crops have been severely 
scabbed. Soil samples taken before the sulfur applications were made 
showed a hydrogen-ion exponent of 6.15. Sulfur was applied at the 
rate of 400 and 600 pounds per acre. The effect of the sulfur in total 
vield and. scab control is shown in table 1. 

rt will be seen from the table that with both the 400 and 600- 
pound applications there was a marked gain in the number of salable 
primes with a corresponding decrease in the number of tubers ren- 
dered unsalable by scab. In addition to this the per cent of scabby 
tubers in the salable primes was greatly reduced. It will also be 
observed that with the increased application of sulfur there was a 
decrease in exponent values of the soil extracts. 
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TABLE 1 

Influence of Sulfur Applications on Total Yield, Per Cent of Sca<bby Tubers 

and Hydrogen-ion Concentration 





Total Yield 
per Acre 


Yield of Primes 


YieW of 
Seconds 
per Acre 

■ 


^ 4.) 


Treatment 
per Acre 


Salable 
Clean 
per Acre 


S 

30 


Unsalable 
Scabby 
per Acre 


pH Values c 
Soil Extrac 


Check* 


bu. 
350.1 


bu. per cent 
163.5 64.6 


bu. 
146.8 

30.2 


bu. 
39.7 

42.6 


6.03 


400 lbs. of 
Sulfurf .... 


339.1 265.8 


29.4 


5.20 


GOO lbs. of 

Sulfurf 342.7 283.2 19.4 25.9 


33.4 


5.07 



* Average of 6 plots. 
t Average of 4 plots. 



TABLE 2 



Influence of Sulfur on Total Yield, Per Cent of Scabby Tubers and Hydro- 
gen-ion Concentration 





Total Yield 
per Acre 


Yield of Primes 


Yield of 
Seconds 
per Acre 


^9 


Treatment 
per Acre 


Salable 
Clean 
per Acre 


Salable 
Scabby 


Unsalable 
.Scabby 


pU Values < 
Soil Extrac 


Check* 


bu. 
174.0 


bu. 
70.4 


per cent 
57.6 


bu. 

1 

85.9 


bu. 
17.7 


5.57 


300 lbs. of 
Sulfur t . . • 


181.4 
171.9 


144.6 
132.0 


22.4 
23.8 


24.1 

1 

22.9 


12.7 


4.77 


600 lbs. of 
Sulfurf .... 


17.1 


4.82 

1 



* Average of 6 plots. 
f Average of 4 plots. 
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Experiment II 

The soil on which this experiment was conducted is a heavier loam 
than that on which the first experiment was performed. Sulfur was 
applied at the rate of 300 and 600 pounds per acre. The results of 
the sulfur treatment are given in table 2. As in the preceding ex- 
periment there was a marked reduction in the yield of unsalable scabby- 
tubers on the treated plots, leading to an increase in the number of 
salable primes. The plots receiving 300 pounds of sulfur showed an 
incjease in total yield, while the plots treated with 400 pounds of 
sulfur per acre showed a slight decrease. The differences in eithei 
case are small, liowever, and it is doubtful whether any importance 
can be attached to them. The initial hydrogen-ion exponent of this 
soil was 5.6 as compared with 5.57 for the check plots at the time 
of harvesting. A marked decrease in exponents resulted in the plots 
receiving the sulfur applications. 

TABLE 3 

Influence of Sulfur Applications on Total Yield, Per Cent of Scabby Tubers 

and Hydrogen-ion Concentration 





Total Yield 
per Acre 


Yield of 


Primes 


Yield of 
Seconds 
per Acre 




Treatment 
per Acre 


Clean 
per Acre 


Scabby 


pH Values 
Soil Extrac 

1 


Check* 


bu. 
144.3 


bu. 
128.4 


per cent 
60.0 


bu. 

1 

1 14.7 


1 

1 

6.27 


300 lbs. of Sulfurt 


147.0 


135.4 


43.6 


11.6 


1 5.90 


600 lbs. of Sulfurt 


134.4 


119.4 


26.9 


15.0 


5.83 


900 lbs. of Sulfurt 


156.2 


141.8 


26.3 


1 

14.1 


5.13 


1200 lbs. of Sulfurt 


156.6 


142.5 


15.7 


14.1 


5.10 



* Average of 8 plots. 
t Average of 3 plots. 
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Experiment III 

The soil on which this experiment was conducted is a Penn loam 
that had not been planted in potatoes for a number of years. To 
insure the presence of the scab organism in the soil, scabby seed was 
planted. Sulfur applications were made at the rate of 300, 600, 900 
and 1,200 pounds per acre. The results of this experiment are given 
in table 3. 

On the basis of total yielcl the plots treated with sulfur at the rate 
of 600 pounds per acre showed a decrease of 9.9 bushels per a(!re as 
compared with the check plots. Each of the other plots showed an 
increase in yield. This increase was 2.7 bushels, 11.9 bushels and 12.3 
bushels per acre for the plots treated with 300, 900 and 1,200 pounds 
of sulfur, respectively. In this experiment no tubers were rendered 
unsalable by scab. From table 3 it will be observed that the per cent 
of scabby tubers in the primes decreased with the increased sulfur 
applications, the plots receiving the highest sulfur application yield- 
ing the lowest per cent of scabby tubers. With the increased appli- 
cation of sulfur there was a corresponding decrease in hydrogen-ion 
exponent values, the plots receiving the 1,200-pound treatment show- 
ing the lowest values and the lowest per cent (15.7) of scabby tubers 
among the primes. 



Experiments with the American Giant Variety 

Experiment I 

The soil on which this experiment was conducted is a heavy loam. 
that had produced severely scabbed potatoes the preceding year. 
Sulfur was applied at the rate of 300 and 400 pounds per acre. The 
results of the experiment are given in table 4. On the basis of total 
yield, the treated plots showed an. increase over the untreated check 
plots, this increase amounting to 20.5 bushels per acre for the 300- 
pound treatments and 5.8 bushels per acre for the 600-pound treat- 
ments. From table 4 it will be seen that the per cent of scabby tubers 
in the primes was greatly reduced by the sulfur treatments. Of the 
total yield of prime tubers from untreated plots, 82 per cent were 
diseased while the plots treated with 300 pounds of sulfur per acre 
and those receiving the 400-pound treatment gave total yields of 
primes of which only 23.6 per cent and 15.8 per cent, respectively, 
were scabby. 

The initial hydrogen-ion exponent value of soil extracts was 5.0 
at the time of harvesting, average hydrogen-ion exponent value of 
soil samples from the check plots at time of digging was 5.55. It 
will thus be observed from table 4 that with each decrease in the 
value of the hydrogen-ion exponents below that of the check plots, a 
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corresponding decrease occurred in the per cent of scabby tubers 
among the primes. 

TABLE 4 

Influence of Sulfur Applications on Total Yield, Per Cent of Scabby Tubers 

and Hydrogen-ion Concentration 





Total Yield 
per Acre 


Yield of Primes 


Seconds 
per Acre 


7 .4^ 


• 

Treatment 
per Acre 


Clean 
per Acre 


Scabby 


pH Values c 
Soil Extrac 


Ch^ck* 


bu. 

280.8 


bu. 

240.8 


per cenit 
82.0 


bu. 
40.0 


1 

5.55 






300 lbs. of Sulfurf 


301.3 


247.7 


23.6 


53.6 


5.07 


400 lbs. of Sulfurt 


286.6 

m 
• 


247.7 


15.8 


38.9 


1 

4.90 



♦ Average of plots. 
t Average of 4 plots. 



Experiment II 



This experiment was conducted on a light sandy loam soil under- 
laid at a shallow depth by a greensand marl. In 1918 potatoes grown 
in the field had been severely scabbed. Sulfur was applied at the 
rate of 500 and 700 pounds per acre. The results are presented in 
table 5. The data of this table indicate a reduction of 44.8 bushelb 
per acre for the plots treated with 500 pounds of sulfur in comparison 
with the corresponding yields from the check plots. It is question- 
able, however, whether this decrease in yield can be ascribed to the 
sulfur treatment, since the plots receiving the 700-pound application 
gave an increase of 3.5 bushels per acre over the yields from tiie check 
plots. A much lower percentage of scabby tubers was obtained from 
the treated than from the untreated plots. This decrease in the per- 
centage of scabby tubers was much more pronounced than is apparent 
from the figures given in the table since the tubers from the treated 
plots classified as scabby showed fewer lesions than did those from the 
check plots. 

In this experiment the amount of scab on the tubers from the 
treated plots was reduced to only a few lesions. It is doubtful 
whether scab could be entirely eliminated from the crop even by 
heavier applications of sulfur, since the exponent values resulting 
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from the 400 and 700-poiiDd applications are considerably lower than 
the exponent shown in Gillespie (2) to inhibit the growth of the 
scab organism in culture media. 

TABLE 5 

Influence of Sulfur Applications on Total Yield, Per Cent of Scabby Tubers 

and Hydrogen-ion Concentration 





Total Yield 
per Acre 


Yield of Primes 


Yield of 
Seconds 
per Acre 




Treatment 
per Acre 


Clean 
per Acre 


Scabby 


pH Values c 
Soil Extract 


Check* 


bu. 
247.3 


bu. 
184.4 


per cent 
64.4 


bu. 
62.8 


5.6 






500 lbs. of Sulfurt 

700 lbs. of Sulfurt 


202.5 
250.8 


161.2 
191.6 


28.8 
23.8 


41.3 
59.1 


4.8 
4.8 



♦ Average of 6 plots. 
t Average of 4 plots. 



Suininary 



With due regard for the limitations of the experiments here re- 
ported, resulting from the fact that tliey were conducted for one year 
only, the following points may be advanced. 

1. With the different amounts of sulfur used, all gave substantial 
gains in the number of clean tubers. With the heaviest application, 
however, scab was not entirely eliminated. 

2. The results would indicate that with those varieties of potatoes 
known to scab severely, the use of siilfur in the proper amount will 
render a large portion of the crop salable. 

3. In all cases, following applications of sulfur, there was an in- 
crease in soil acidity as measured by the hydrogen-ion concentration 
of soil extracts. In most instances this increase in acidity, corres- 
ponding to a decrease in hydrogen-ion exponent, was in proportion to 
the amount of sulfur applied. 

4. With a decrease in hydrogen-ion exponent there was a decrease 
in the number of scabby tubers. 

5. The necessity of knowing the soil reaction before sulfur appli- 
cations are made, is evident from the fact that where the hydrogen-ion 
concentration of water extracts of soil samples was 5,800 less, the 
lighter applications (300 to 500 pounds), gave approximately as good 

39 
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control of scab as the heavier applications (700 to 1,200 pound?)- 
Where the initial exponent was greater than 6.0 the heavier applica- 
tions gave best control. 

6. The results of the present work would indicate that the limiting 
exponent for the growth of the scab organism is lower in soil than in 
culture media. 
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REPORT OF CORN ROOT AND STALK ROT INVESTIGA- 

TIONS, 1919 

I. C. Hoffman 

' Indiana Agricultural Experiment Station 

in cooperation with 

M. T. Cook 

The experimental project in New Jersey was organized in coopera- 
tion with Dr. M. T. Cook, plant pathologist of the New Jersey Agri- 
cultural Experiment Station, and the plot was placed on the College 
Farm. The ohject of the experiment was to study the field perform- 
ance of disease-free and diseased ears as determined by the germi- 
nation test. 

The seed was selected from New Jersey-grown stock at the instance 
of Dr. Cook and sent to Bloomington, Illinois, where it was germi- 
nated and examined by J. E. Holbert. From these ears enough were 
selected to form an ear-to-row plot of 99 rows. Enough corn was 
shelled and pocketed trom each ear to plant a row. Whatever rem- 
nant ears were left were cared for bv Mr. Holbert. 

For the most part the rows were alternated between disease-free 
and diseased seed. It was not possible to carry out this plan of 
arrangement entirely on account of the limited number of ears avail- 
able. The majority of the ears selected were run in duplicate, while 
a few others were added to the plot for special studies. 

The spot selected for the plot was in the middle of a 7-acre field 
which was planted to the same kind of corn. At the north and south 
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ends of tlie field were patches of standing timber. A hedge of trees 
and shrubs connected these patches of timber on the west side of 
the field containing the plot, while foiii or five large trees stood along 
the east edge. In this manner the 'field was protected from higli 
winds Avhich tend to ])low the stalks over. 

The soil was a retentive loam which was very full of small pebbles 
and stones. It would probably be classed as a gravelly soil. It 
difltered from the usual gravelly type in that it retained moisture 
usually well. The land sloped gently to the north and east with the 
highest part in the southwest quarter. However, the difference iu 
elevation was slight. 

The field consisted of an o'd timochy 5od from which a crop of 
hay was taken in 1917 and 1918, as well as some previous to these 
seasons. In 1918 it was top-dressed with 300 pounds of acid phos- 
phate and 100 pounds of sodium nitrate per acre. It was probably 
fertilized with a like amount in 1917, but positive information was 
not available. In 1919, at the time of plowing and preparing the 
seed-bed, 8 tons of manure and 450 pounds of acid phosphate and 
ammonium sulfate in the proportion of 3 to 1 by weight were applied 
per acre. I'he soil was plowed deep and harrowed thoroughly. The 
preparation of the seed-bed was done under the direction of the farm 
foreman, and labor for planting the plot was furnished by him. 

Because of so much rain the planting had to l)e delayed until May 
20 and 21. At this time the entire field was scored in both directions 
and tlie boundary of the plot marked by stakes. The rows contained 
50 hills each, with 3 kernels of corn per hill. The kernels were 
placed in the hill by hand and wiere arranged in the position of an 
equilateral triangle to afford space for early growth and also to make 
a uniform type of hill for comparing the growth of the plants. This 
type of hill also lessened the danger of injury to the plants during 
cultivation. The. kernels were covered with loose soil to a depth oi* 
1 to 14o inches. The coverins^ also was done bv hand to insure imi- 
formity. The surrounding corn was planted with stab planters. 

The corn seedlings came up between May 26 and 28, and on June 
13 the first notes were taken on stand and vigor of the plants. On 
the same day, cultivation was begun and the first cultivation was 
completed on June 1-1. In all, three cultivations were given the plot 
during the season. More should have been given but it becam.e im- 
possible because of the lack of farm labor. 

At the time of taking the first notes the plants w^ere about the 
same size. They had become established and their roots ^vere spread- 
ing in the soil. Evidence of disease was showing in occasional plants 
as indicated bv lack of color and size. While the difference in size 
was not great, it was, however, sufficient to detect the strong, medium 
and weak plants. In several cases, the seed for planting certain 
rows was taken fiom ears which showed a large amount of infection 
with the ear rots. Rows 10, 17, 33 and 37 are examples of this, 
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and the effect on the original stand is very marked. Row 10 lias 
63 plants; no. 17 ha& 16; no. 33 has 89, and no. 37 only 9. In 
each of these rows the plants were very uneven in size and irregular 
in color. 

A close examination of the ears from which the seed for each row 
was taken showed a marked difference in composition. The range 
ran from medium starchy, through various grades to very horny. 
Two classes, starchy and horny, were established based upon this 
factor, and the studies following will partially be based upon this 
condition in comparison with the disease character. 

At the time the first examination of the plots was made the total 
stand was counted and a record taken of the strongs medium and 
weak plants in each row. Table 1 shows the correlation of initial 
stand to disease-free and diseased ears. 

TABLE 1 
Initial Stand June, 1919 



Group 


No. of 
Rows 


Total 

Stand Strong 


Meditim 


Weak 


Disease-free 

Ears with scutellum 
discolored 

Diseased 


78 

8 
11 


per cent 
94.6 

80.6 
79.3 


per cent 
94.3 

90.9 
84.0 


per cent 
3.5 

4.9 
9.2 


per cent 
2.2 

2.4 
5.8 









The data here presented show that the disease-free ears gave a 
larger total per cent of initial stand and also a greater per cent of 
strong plants than those of the other groups. Consequently there 
were less medium and weak plants produced. The group with ears 
containing discolored scutellums, which were suspected of being di^s- 
eased, produced an average stand of 80.6 per cent with a larger per- 
centage of strong and fewer medium and weak plants than the 
diseased ears, but the stand and the vigor were somewhat less than 
those in the disease-free group. 

Table 2 is a correlation between initial stand and composition in 
disease-free and diseased ears. The starchy corn produced a larger 
stand with a larger per cent of strong plants than the horny type in the 
disease-free group. In the groups of ears showing seedlings with 
discolored scutellums and disease, the larger stands were produced 
in the horny type while the largest percentages of strong plants came 
in the starchv tvpe of seed. 
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Tn August the final rounts for stand were made, as shown in table 
3. Tlie corn plants were practically full-sized and the ears had just 
been pollinated. As in the first count the disease-free corn main- 
tained a decided increase in total stand over the other groups. The 
per cent of strong plants was decidedly greater and the percentages 
of medium and weak plants were significantly smaller than those in 
the diseased ears, respectively. 



TABLE 2 



Composition in Relation to Initial Stand, June, 1919 



Composition 



o 



o 

12: 



Disease-free 
Ears 



Ears with seedlings 

showing discolored 

Scutellums 



Diseased Ears 





QC 








CC 




1 




m 


73 


■^ 




OQ 


'O 


■W 




Ttl 


'O 


•M 


a 


fl 




^ 


fl 


fl 




^ 


fl 


fi 


63 

m 




•M 


^ 


03 


08 


-e 


o 


03 


03 


1— 1 


bA 


S 5f 


(M 


,_i 


bfi 


S ^ 


«M 




bfi 


03 

4>> 


O 


O 


S3 

4^ 


§ 


o 


03 

• f-4 


§ 


.vN 


u 


ir, s- 


o 

J2; 


• p4 


2m 


!:t ^ 


o 

J2; 


• P4 


t4 


a 








m 









? be 



Starchy 
Horny 



45 143 136 f 95.1 



33 



141 



133 94.3 



112 



128 



104 
117 



92.8 
91.4 



114 



121 



99 
99 



86.8 
81.8 



TABLE 3 



Final Stand, August, 1919 



Group 


No. of 
Rows 


Total 
Stand 


Strong, 


Medium Weak 

I 


Disease-free 

Ears with scutellum 
discolored 

Diseased 


78 

8 
11 


per cent 
92.6 

77.3 

76.0 


per cent 
91.3 

93.0 
77.1 


per cent per cent 
4.2 5.0 

0.8 6.0 
11.4 12.2 



Ears showing seedlings with discolored scutellums had a much 
smaller stand than the disease-free ears, and slightly greater than 
those from diseased ears. 
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The diiferences between the stands of the disease-free and diseased 
rows at the beginning and the close of the season remained relatively 
the same, indicating that when the plants of disease-free or diseased 
seed are once established in the soil, both classes are subjected largely 
to the same influences that effect mortality.' 

In comparing the effect of the composition on the stand in rows 
planted with disease-free and diseased seed at the end of the season, 
it is observed in table 4 that the same facts hold that were found at 
the beginning of the season. The starchy corn produced a greatei 
stand than the horny ears. The total number of plants from the 
horny diseased type is considerably reduced in comparison with the 
same type from tlie disease-free seed^ and the number of strong plants 
is large in proportion to the total siand. 

TABLE 4 

Composition in Relation to Final Stand, August, 1919 







Disease-free 


Ears with seedlings 
showing discolored 


1 


Diseased EJars 






J!/liro 




Scutellums 






Composition 


3D 


TS 






X 


TS 


OJ i 

■s 1 


CO 


'o 


4^ 

fl 






'^ 


fl 


« 




^ 


fl 1 « 1 


^ 


fl 


CO 






o 
25 




u 


4-) 

fl 








s 






s 


4^ 




«M 




be 


0) b£ 


tM 




bc 


4* be 






bC 


O' bo 




0^ 


-r 


s 


"-' fl 


© 


'-^ 




^ fl 


/^ 


p-M 


fl 


«^ s 






n 


o 


. o 




X 


o 


. O 




a; 


o 


o 




4^ 

;5 










fl 

s 


■4-< 

m 


1" ^ 


• 

O 


fl 






1 

Starchy .... 


45 


140 


132 


94.3 


4 


107 


100 93 .'4 


4 


1 

112 97 86.2 


Horny 


33 


138 


119 


86.2 


4 


125 


122 97.6 


7 


136 83 71.5 



The group of ears with seedlings showing discolored scutellums 
vaded somevvliat during the season. The horny type of kernels main- 
tained a larger stand and also attained a higher per cent of strong 
plants, whereas the starchy type had a larger per cent of strong plants 
at the time the initial count was made. The horny type in this case 
had a smaller stand than either group in the disease-free ears, and 
larger than the same groups from the diseased ears. The starchy 
corn in this same group produced the lowest stand of any group, but 
ranked third in per cent of strong plants. All of this indicates that 
for conditions o!)taining at Xew Brunswick, the disease-free ears ot 
the medium starchy type will produce the greatest total stand and 
the largest numl)er of strong plants. 

Progiess of the disease^ on the young corn plants was observed by 
tiie characteristic clilorosis and wilting effects. In the worst cases 
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they resulted in blighting and death to the plants. In others, the 
plants were sufficiently resistant to the disease so that they grew 
slowly and produced what were classed also as medium and weak 
plants. Plants that started out as medium and weak ones usually re- 
mained as such, except as a medium plant would become weak, or a 
weak one die through the progress of the disease. 

Later, \vhen the stalks were about full grown, an index to the root 
development w.^ given through the numbers of broken and down 
stalks. Just before harvest time, this condition was at its worst. 
The leaning, broken and down stalks ^\'«re not confined to definite 
rows but were generally found in the entire plot. The stalks did 
not lie in a single direction as if a high wind had blown them over, 
but they seemed to fall in all directions, leaving the plot in bad con- 
dition for harvesting. From M^hat is known of the effect of root 
development on the ability of corn to stand up, it appeai-s that the 
root systems of the plants in this soil were badly infested. However, 
no examinations were made so no conclusions can be drawn. 



TABLE 5 



Composition in Relajtion to Yield, 1919 







Ears with Seed- 






Disease-Free 


lings Showing 


Diseased 




Ears 


Discolored 


Bars 


Composition 




Scutellums 






No. of 
Rows 


2 
bu. 


No. of 
Rows 


'a 


No. of 
Rows 


Yield 






bu. 


bu. 


Starchy 


45 


76 05 


4 


73 48 


4 55 73 


Hornv 


33 


67.07 


4 


71.00 


7 nO Q« 









The corn surrounding the plot was cut and shocked when it was 
snfliciently matured. The plot was left uncut and allowed to ripen 
as normally as possible. Labor for husking and storing the crop was 
furnished b}^ Dr. Cook and the farm managei-. As soon as the corn 
had dried sufficiently the ears were husked from the uncut stalks and 
carried in l)askets to the east end of the rows and piled separately. 
The yield of each row was then weighed accurately on platform scales 
and the weights recorded, after which the com was turned over to 
the farm manager. 

The yields of the various groups w^ith respect to disease and com- 
position are given in table 5. 
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Tliree sets of comparisons are presented with respect to composition 
and disease characters. 

The yield of starchy corn is 8.98 bushels per acre larger than that 
of the horny corn in the disease-free group. It was 2.48 bushels 
greater in the group of ears showing seedlings with discolored scutel- 
lums, and 4.75 bushels greater in the diseased group of horny seed. 
The starchy disease-free group yielded more than any other group 
and the homy diseased group yielded the lea^t. • 

TABLE 6 
Yield Data, October, 1919 



I 



Yield 
Row No. I Per Acre 



I 



Row No. 



Yield 
Per Acre 



Row No. 



Yield 
Per Acre 



1 

2 

3 

4 

5 

6 

7 

8D .... 
9 

10 D 

11 

12 D .... 

13 

14 

15 

16 

17 D (out) 

18 

19 D 

20 

21 

22 

23 I) . ! . . 

24 

25 

26 

27 SD ... 

28 

29 D 

30 

31 D 

32 

33 D 



bu. 

67.13 
81.29 
60.51 
52.19 
51.27 
63.74 
64.20 
50.81 
60.51 
25.25 
51.73 
49.88 
54.50 
58.20 
50.81 
53.58 
3.38 
62.86 
43.26 
63.74 
90.38 
50.81 
53.58 
45.26 
59 . 12 
65.13 
71.59 
70.82 
60.42 
66.50 
71.59 
63.74 
48.96 



f 



34 

35 SD ... 

36 

37 D (out) 

38 

39.SD ... 

40 

41 D 

42 

43 D 

44 

45 

46 SD ... 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 SD ... 

57 

58 

eosDi .!! 
61 

62 

63 

64 

65 

66 



bu. 

70.21 
77.15 
84.68 
5.23 
92.53 
66.05 
80.99 
64.67 
74.06 
59.12 
67.13 
52.88 
79.14 
72.21 
79.89 
82.79 
77.29 
66.20 
81.91 
57.13 
75.29 
86.53 
73.13 
72.60 
74.98 
85.14 
74.98 
68.98 
74.98 
69.44 
87.45 
66.67 
70.36 



67 .. 

68 .. 

69 .. 

70 .. 

71 .. 

72 .. 

73 .. 

74 .. 

75 .. 

76 .. 

77 .. 

78 .. 

79 .. 

80 .. 

81 .. 

82 SD 

83 .. 

84 .. 

85 .. 
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SD — Scutellum discolored. 

D — Diseased. 

Unmarked row numbers — Disease-free ears. 
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FUNGI INJURIOUS TO PAINTS 

C. M. Haenseler 

Studies on fungi injurious to paftits were begun in July, 1916, and 
carried on until September, 1917, at which time the writer entered 
military service. The studies were resumed again in Septem.ber, 
1919, and are still in progress. 

The problem was considered in a very general way and an attempt 
was made to make a survey of the field as a whole, rather than to 
undertake an exhaustive study of any particular phase. Attempts 
were made through observations and experimental studies to throw 
light on the following: 

1. The prevalence and economic importance of fungous injury to paints. 

2. The species of fungi causing ithe injury. 

3. The nature of the injury. 

4. The source of food' for 'these fungi. 

5. The environmental conditions necessary for their development. 

6. The relative growth of fungi on paints of various composition and on 
paints applied to various woods. 

7. Possible control measures. 

Fungi growing on painted and varnished surfaces have been found 
to be very generally distributed and of much more common occurrence 
than heretofore has been suspected. They are found abundantly both 
on exterior and interior painted surfaces, wherever the proper condi- 
tions are presented. 

It is difficult to get even an estimate as to the economic importance 
of these paint-inhabiting fungi. Apparently the only direct refer- 
ence which is printed concerning losses of paint due directly to fungi, 
is given by Massee (2), who states that in one case a number of newly 
painted greenhouses had to be repainted on account of a severe red- 
dening of the wet paint due to the presence of a fungus growth. 
Such a complete ruination of a freshly applied paint is doubtless very 
rare. The greater injury is caused by the blackening and mottling 
of wliite painted surfaces after a considerable length of time. In 
such cases the surface finally becomes so unsightly that a new ap- 
lication of paint must be made on account of the appearance, long 
before the old coat has lost its real protective power. 

The species of fungi found on painted surfaces are quite numerous 
but the forms which are constantly associated with paint discoloration 
are relatively few. Such forms as Alternaria, AspergUhis, Penicil- 
iiiw, Sporotrichnm and variuos yeasts and bacteria are frequently 
gotten in petri-dish cultures from discolored paint surfaces but these 
forms are usuallv not the cause of the discoloration. In certain cases 
Aspergillus and PemcUium have been found to be the principal fungi 
present and the sole cause of the discoloration, but they have not 
been found to be very prevalent. Bacteria and yeast are found only 
on very moist surfaces and are unimportant in connection with theso 
studies. 
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Dematium pullulans DeB. & L., several species of Cladosporium, two 
species of Phoma and an unidentified fungus with a red-brown my- 
celium have been found to be the important species causing discoJ ora- 
tion on painted surfaces. Cladosporinm and Aspergillus have been 
found causing considerable injury to varnished surfaces. 

Each species causes a speci fie ' type of spotting or discoloration, 
and as a rule, the species of the fungus can be determined from the 
characteristics of the colonies and the color produced on the iinder- 
Ijing paint. 

The discoloration of the paints may be due to the presence of 
black or brown hypha) or resting bodies (Dematium, Cladosporiunij 
Phom<i sp.), or to the presence of masses of highly colored spore 
masses (Aspergillvs, PeniciUum) , or to the production by the fungus 
of soluble pigments which discolor the paint itself (Phoma pigmen- 
tivora). Discoloration varies, with the species, from a very uniform 
darkening of the entire surface (Dematmm) to small black specks 
{Cladosporinm) or to large irregular red, or reddish brown blotches 
(Phoma sp.). 

Careful observations and experiments have been made to deter- 
mine the source of food of the paint-inhabiting fungi. A series of 
experiments were made to test the ability of the various fungi to 
use linseed oil as a food. None of the fungi were able to derive their 
full nourishment from the oil. In agar containing nutrient salts, 
however, they were able to break down the oil and utilize it as a 
source of carbon. Panel test^ seem to indicate that the fungi art 
unable to make an appreciable growth on perfectly clean painted 
surfaces. A verv small amount of nourishment added to the surface 
allows a considerable growth. Whether or not the fungi are able to 
attack the oxidized oil film and utilize this as a source of energy 
has not been determined definitely. Observations and experiments 
seen to indicate that, as a general rule, the fungi which grow ou 
painted surfaces, especially those which produce colonies, derive their 
nourishment from foreign matter which happens to be on the paint, 
but that in certain cases it seems probable that they may utilize the 
oil of the paint or its disintegration products as a source of energy. 

The environmental conditions to a very large extent control the 
presence of fungi on paints. In greenhouses with relatively high 
temperature and humidity these fungi are most prevalent. Even in 
the greenhouse certain species are very localized on account of the 
favorable environments at certain points. Other species, such a? 
Dematium pvllulans, are very indifferent and may grow luxuriantly 
either on moist or dry interior surfaces or on exposed exterior sur- 
faces. 

A large number of panel tests have been conducted to determine 
the relative growth of fungi on the various types of paint. White 
lead (carbonate), wliite lead (sulfate), zinc oxide, lithopone, a 
mixed paint (50 per cent lead, 50 pei- cent zinc) and a ready-mixed 
commercial paint were included in the tests. Some of these panels 
were exposed to the atmosphere and natural infection in gTeenhouses; 
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other small panels were inoculated with pure cultures and exposed 
in aerated moist chambers. Some of the te?ts were made by applying 
the paints directly to the interior wood and steel work of a" green- 
house. The panels have been exposed for from (j months to 3 years, 
the majority of the panels still being under observation. The green- 
house and laboratory panels, as well as general observations, show that 
lithopone is readily subject to fungus attack. Even after 6 months' 
exposure lithopone showed very severe blackening due to fungi. Xext 
to lithopone, pure white lead (carbonate) is the most subject to at- 
tack. The pure lead panels in all cases showed severe blackening 
and spotting due to fungi, while zinc oxide and mixed paints showed 
only occasional colonie!=. 

Culture tests were made to test the relative toxicitv of lead car- 
bonate, lead sulfate and zinc oxide pigments. TiCad carbcmate proved 
to be the least toxic. Zinc oxide was the most toxic to some of the 
fungi, lead sulfate to others. The fungi were aWe to grow in the 
presence of large amounts of all of these pigments. 

Tests to determine whether the purity of the linseed oil used in 
mixing paints affected the fungus growth on these paints failed to 
show any noticeable difference between ordinary linseed oil and a 
special purified grade. 

White pine, spruce and cypress panels, when painted with the same 
paint, all developed fungi alike. The different woods did not affect 
the kind or amount of growth. 

A series of panel experiments were conducted to determine the 
possibility of preventing the growth of fungi on paints by means of 
adding various antiseptics and poisons to the paints before applica- 
tion. One per cent by weight of copper sulfate, 4 per cent of benzol 
and 2 per cent of mercuric chloride, zinc chloride, carbolic acid and 
toluene, respectively, were added to the second coat of paint before 
application. All of these treated paints developed a good growth of 
fungi. Dcrnatium and Cladoffporium developed on all the paints 
alike. The Phoma sp. and the red-brown unidentified fungus seem 
to be more sensitive to the antiseptics. These species were found 
to liave somewhat less growth on paints treated with copper sulfate 
and mercuric chloride. Although Massee (2) and Gardner (1) have 
recommended antiseptics as a control for fungi on paints these tests 
seem to indicate that antiseptics and fungicides added directly to the 
paints are not especially effective. 

The studies on fungi injurious to paints are still in progress. The 
laboratory tests and greenhouse panels will be continued for at least 
another vear before a final report is made. 
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CELERY DISEASE INVESTIGATIONS 

I?OBFJiT F. Poole 

Experiments conducted by W. S. Kront in 1916 and by the writer 
in 1917 in the Oradell-Ridgewood region of Bergen County have in 
part been continued. Some of the chemical disinfectants appHed to 
the diseased areas have been eliminated, because toxicity resulted in 
some cases without control of the diseases. Other compounds which 
gave promise of control were applied this season in greater amounts. 
Data to be collected during the summer may warrant recommending 
positive or negative results so far as applying chemical compounds to 
the soil for the control of the soft rot organism is concerned. We 
are more interested in controlling the disease from a practical stand- 
point, which interests the farmer. Sterilizing the greenhouse beds 
with steam or formalin is a valuable asset to every farmer, and when 
properly applied, damping-ofi and root-rot diseases are readily con- 
trolled in the seed-beds. Hardy green celery varieties have never 
been as susceptible as the golden self -blanching varieties. In the 
past few years, however, a great many diseased plants of the green 
varieties have been seen in the field. The symptoms are the same in 
all respects as those of the yellow varieties. The bacterial disease has 
spread to most of the muck-soil farms. Temperature is a great factor 
because golden self -blanching varieties grow well on diseased muck 
lands from April to July. After this period, growing golden self- 
blanching celery results in a complete failure on infected muck soils. 

Copper sulfate, ferrous sulfate, hydrochloric acid, potash, phos- 
phoric acid, lime, sulfur, cyan amide and other compounds were ap- 
plied to the infected land this season in various amounts to determine 
their eifect as disease controls. 

Seedling plants were treated in mercuric chloride, 1 to 1,000, for 
3 and 5 • minutes. Some of the former lived, but even this short 
exposure was too great for the tender roots and the plants grew very 
slowly. A copper sulfate solution, 1 poimd to 50 gallons of water, 
gave similar results, but further treatment of this nature was dis- 
continued because of toxicity and stunting of plant growth. Weaker 
solutions of these disinfectants could not be depended on to control 
the organism. 

Transplanting may prove beneficial; however, plants grown at the 
Experiment Station in sterilized sandy loam, became diseased in a 
few cases when grown in infected muck soil. Further trials of trans- 
plantings may be worth while. 

Very vigorous strains of golden self-blanching celery growing in 
diseased areas have encouraged breeding for strains resistant to the 
root rots. Fortv mature stalks of celery collected from the diseased 
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areas were transplanted from the fields into the plant pathology green- 
house at the Experiment Station in Novemher, 1919. Practically all 
of the plants grew well for a few weeks, some for 4 months. High 
temperature and high humidity late in November developed and the 
dormant organism became active to such an extent that 25 of these 
stalks died in one week by decaying in the heart. Ten more of the 
plants died in the latter part of March, 1920. Five of the 40 plants 
selected showed no sign of disease during the winter. Of the seed 
that formed, some was distributed for quick trial among several of 
the best celery growers of Bergen County on Jime 33. This seed 
will be given a better test next year. If infestation becomes very 
serious on green celery varieties, strong strains of these varieties will 
be selected for seed. Celery seeds more than three years old germi- 
nate poorly. The vitality of golden self-blanching celery seed is poor 
in comparison with that of the green celery varieties. From this 
standpoint alone, we cannot lay too much emphasis on advantages 
gained by selecting stalks which Iwill produce the very best of seed. 
Every grower of celery should take pride in growing seed from his 
own stock, which will give strong plants to begin with. 

The organism causing celery root rot has been isolated. Numerous 
infection experiments liave proven its pathogenicity. Green celery 
varieties and other vegetables have been inoculated with the organism 
with success. High humidity with a temperature above 80° F, is 
most favorable for developing soft rots caused by this organism. The 
number of this organism, following the outline formulated by the 
Society of American Bacteriologists is 221-1,113,523. Wormwald (2) 
described an organism with this same number and named it Bacillus 
apioporous. Bacillus carotovorous Jones (1) is perhaps the same or- 
ganism, or they are two of many strains of a bacillus which produces 
soft rots of vegetables and other foods. The only contrast between 
the two organisms as compared by Wormald was a few minor differ- 
ences of growth in synthetic culture media and the fact that his 
organism produced yellow chromogens. Bacillus carotovorus, on the 
other hand, was described by Jones as non-chromogenic. The or- 
ganism isolated is very variable in results unless it is kept revigorated. 
Carrots became diseased on the diseased muck soil as severely as gol- 
den self-blanching celery, and no distinction could be made from the 
organisms isolated from the celery and carrots. We doubt, therefore, 
whether even strains of this soft rot bacillus should be given as dif- 
ferent species. Experiments have shown that the character of rot 
symptoms is due entirely to the physiological conditions of both host 
and parasite. 
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HORSE-RADISH ROOT ROT INVESTIGATIONS 

EoBKRT F. Poole 

In the past few years much horse-radish root rot has been reported 
from Passaic County. The annual losses, however, do not exceed 2 
per cent. The cause of the disease is a bacterium. The disease 
occurs in a general way, well distributed in the Held. Historic facts 
concerning the disease are more or less conflicting. Some of the older 
growers claim that they have detected the horse-radish root rot for 
many years in their fields. Other growers claim that the disease 
was introduced in the past 4 or 5 years. 

The s}Tnptoms of the horse-radish root rot are most pronounced 
about harvest time. The rot is confined to the core of large roots. 
Earely if ever is the outer wall attacked. Unless the growers keep 
the head roots stripped off, there is no way of estimating the amount 
of diseased roots in a field. The head root system would keep the 
plant in a growing state even though, the main root was decaying. 
If the head roots are stripped back and the root is infected, wilting 
and death will result on drying hot days. The rate of transpiration 
would be too great for the diseased end roots. If one end of a root i^ 
badl}^ diseased when it is planted, decay is encouraged by rodents, sa- 
prophtic fungi and bacteria. Eodents eat through the outer walls of 
the roots and soft decav sets in. The interior of a horse-radish root 
shows a distinct line of demarkation. An outer zone of healthv tissue 
encloses a core of decaying, water-soaked tissue which is yellowish iu 
color and contains great numbers of bacteria. In older roots a dis- 
tinct slackening occurs and very old roots become hollow. The horse- 
radish root is a good medium for the growth of both bacteria and 
fungi. 

Rhizoctonia sp., Penicillium- sp., Thielavia htisicola and Rhizopu^ 
sp., have been constantly isolated from specimens of horse-radish sent 
to the laboratory and also from many diseased root? found, during 
seed selection. Some of these fungi are known to cause rots of sweet 
potatoes and other root crops in storage and their relation to the horse- 
radish rots will be studied in the future. 

The general nature of the disease leads us to believe that the dis- 
ease is present in the horse-radish roots when they are set in the 
field. Mr. Fisher, a Passaic County farmer, has agreed to cooperate 
with us in this work. Mr. Wettyen, county agent of Passaic County, 
also has assisted us in starting the investigation of horse-radish dis- 
eases. Experiments are being carried on along the following lines: 

1. Selection of dfisease-free roots for planting. 

2. Disinfecting roots with formaldehyde and corrosive sublimate. 

3. The effects of acid and alkali soils on the organism. 

4. Better methods of storing seed-roots over winter. 

The systematic nomenclature of the organism is being studied. It 
has been isolated and its pathogenicity proven. 



Fig. 2. Root rot of oelerj 



Fig. 1. Late blight of celery. Fboto taken immediately after the first frost, 

killing all the leaves that were infected. Killed leaves 

drooping over edge of boards 



Fro. 2. Close view of plants infected with late blight iOercoipora apU) 



FlO- 1 — Yield «f Prime Tubers from Seed Treated witi Formaldehyde for Scab 

Control Compared with YJeU from Untreated Seed 

(From N. J. Agr. Bip. Sta. Cir. 122) 



Fig. 2 — Uosalable Scabby Tubers from Plots Treated with Sulfur for Scab 

Control Comiiared with Those from Untreated Plots 

(From N. J. Agr. Exp. Sta. Cir. 122) 
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Report of the Department of Plant 

Pathology 

Melville Thuhston Cook 



INTRODUCTION 

"^^ The organization of the department during the past year was 
very similar to that of the preceding year. Dr. Wm. H. Martin, 
associate plant pathologist, continues with uai as potato specialist 
and devotes a considerable part of his time to the study of the dis- 
eases of potatoes. His special problems in pathology were the control 
of common scab of the potato by the use of sulfur and spi^ying for 
the control of foliage diseases. His report will be found on p. 435- 
460. 

Dr. E. F. Poole, fellow in plant pathology and assistant plant 
pathologist in charge of work on diseases of sweet potatoes and toma- 
toes, completed his work on "The Eoot Bot of the Celery" and re- 

' eeived the degree of Doctor of Philosophy on June 14. He has also 
done considerable w^ork on the root rot of the horse-radish (p. 461- 
468). He will continue with us as assistant plant pathologist, gi^^ng 
practically all of his time to the study of the diseases of sweet potatoes 

■ and tomatoes. 

Dr. C. M. Haenseler, Xew Jersey Zinc Company Fellow, completed 

- his work on "Fungi Injurious to Paints" and received the degree of 
Doctor of Philosophy on June 14. During the past year he did some 

_ work also on the control of the pear fruit and leaf spot (p. 473-474) 
and the eggplant wilt (p. 469-472). He will continue with us next 
year as instructor in botany and plant pathology. 

William D. Moore (Clemson College, 1920) is fellow and assistant 
in. plant pathology. He is giving special attention to the study of 
the root rots of corn and peas. 

Gordon W. Fant (Clemson College, 1920) is fellow and assistant 
in plant pathology. He is giving special attention to the study of 
the brown rot of the peach and to seed-bed diseases. 

(423) 
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Research 

The research work in progress involves the following problems: 

In the charge of Mel. T. Cook : 

1. The influence of Bordeaux and other spray mixtures on potatoes. 

2. The influence of mosaic and leaf roll on the yield of potatoes. 

3. The transmission of Sclerotinia cinerea from year to year. 

4. Studies on the morphology of peach yellows. 

5. Causes of tomato rots. 

6. Removal of fruit-tree cankers. 

7. Diseases of licorice. 

In the charge of Wm. H. Martin : 

1. Control of foliage diseases of the potato by applications of Bordeaux 

mixture. 

2. Investigation of the use of elemental sulfur for the control of common 

scab of potatoes. 

3. A study of the fertilizer requirements of potatoes. 

4. Investigations of tuber-borne diseases. 

5. Physiological studies of seed potatoes. 

In the charge of R. Frank Poole : 

1. Root rot of celery. 

2. Root rot of horse-radish. 

3. a' study of stem rot control of sweet potatoes by seed selection. 

4. A study of soil treatments as affecting the control of "soil rot," "pit" 

or "pox" of sweet potatoes. 

5. A study of the dissemination and cause of scurf of sweet potatoes 

under different soil conditions. 

6. A study is being made in general of all storage and field rots of' 

sweet potatoes. 

In the charge of C. M. Haenseler: 
1. A new wilt disease of the peach. 

In the charge of W. D. Moore : 

1. Root rot of the pea. 

2. Root rot of corn. 

3. Control of cherry leaf spot. 

4. Control of strawberry leaf spot. 

In the charge of G. W. Fant : 

1. Brown rot cankers of the peach. 

2. Control of seed-bed diseases. 

3. Control of the fruit and leaf spot of the pear. 

4. Comparative testing of spray and dust for control of apple diseases. 



Publications 

The Station publications contributed during the year by the de- 
pariiment of plant pathology are Bulletin 345, Circulars 122 and 123, 
and papers of the Journal Series, Nos. 12, 21, 26, 27, and 29. 
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EPIDEMICS 

The rainfall during the spring, summer and fall of 1920 was 
heavier than usual and weather conditions were very similar to those 
af 1919. The winter of 1920-21 was exceptionally mild. The early 
part of March, 1921, was ver\^ warm, followed by freezing weather 
the latter part of March and the early part of April. Several diseases 
have been severe enough to be listed as epidemics. They are as fol- 
lows : 

1. The hrown rot of the peach was exceptionally severe in 1919 and 1920, 
the blossom blight form being very abundant. The early frosts in 1921 killed 
most of the peach buds. The blossom-blight form of brown rot was severe in 
some few orchards that escaped the frost. 

2. The late blight of the potato was very abundant during the latter part of 
the season of 1920. A more complete discussion will be found on page 435. 

3. The common scab of the potato was very abundant again in 1920, Dr. 
Martin reports more fully upon its prevalence, and his studies on its control 
by the use of sulfur (page 442). 

4. The leaf spot of the cherry was very destructive in 1920. It was the 
subject of one orchard experiment by Dr. C. M. Haenseler and is reported on 
page 442. It is very severe also in 1921. 

5. The eggplant inilt continues to be a very important disease. It was thy 
subject of an experiment by Dr. Haenseler and is reported on page 4G9. 

G. The black leg of the cabbage is a destructive disease which was very 
abundant in some places, especially in Camden county. This crop should 
receive special attention of a well trained plant pathologist. 

7. A disease of tomatoes which we have designated as streak was very de- 
structive. This disease has been observed for several years but was not of 
much importance until 1920. The Experiment Station literature for a period 
of nearly thirty years contains references to this or a very similar disease. 
The disease is more or less prevalent in the greenhouses during the winter and 
has been the subject of special study by Dr. C. R. Orton of the Pennsylvania 
Experiment Station. The same or a similar disease is reported from the 
Pacific Coast. It may be the same as the Grand Rapids wilt. It should 
receive careful attention of a trained plant pathologist. 

8. A ba<;terial rot of seed potatoes after planting was very prevalent in the 
state, especially in Monmouth county during the early spring of 1921. It was 
mostly due to BaciUus vulgarus but was complicated by the presence of a 
small amount of Fusarium sp. and by wire-worms in many fields. In some 
cases the losses were quite heavy. 



OTHER IMPORTANT DISEASES 

Other very important diseases which are worthy of special atten- 
tion are: 

1. The root rot of the pea which was so very destructive in 1919 was of 
little importance in 1920, but an examination of the fields showed that the 
organism was present. Evidently the weather conditions were unfavorable for 
its development* It is very destructive in 1921 and will probably result in 
reduced acreage in the future. Mr. Moore is giving some attention to the 
problems but it is of sufficient importance to require the full time of a trainerii 
man. 
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Apple 

Crown Gall and Haiby Root (BaciUus tumefaciens S. & T.). Com- 
mon on the apple and many other plants. Many apple and peach trees are 
no doubt weakened by this disease. It is doubtless the cause of poor growths 
in many cases. 

Black Rot {Sphceropsis malorum Pk.). Very common but no more severe 
than usual. 

BiTTEB Rot (Glomerella rufomaculana (Berk.) S. & van S.). Present but 
not a serious disease. 

Blossom End Rot {Alternaria sp.). Very common but not serious. It 
is very often associated with arsenical injury. 

Jonathan Spot {Alternaria sp.). Very abundant. 

Fire Blight (Bacildus amylovorua (Burr.) DeToni). Not serious in many 
orchards. 

Blotch {Phyllosticta soUtaria E. & E.). Very severe on the Smith Cider 
variety. 

Sooty Blotch (Phyllachora pomigena (Schu.) Sacc). Not important in 
well sprayed orchards. 

Scab (Veniuria inequalis (Cooke) Wint.). Common, especially in unsprayed 
orchards. More prevalent in 1921 than in 1920. 

Rust {Gymnoaporangium juniperi-virginiance Schw.). Very severe in a few 
localities. 

Fbuit Spot {Cylindrosporium pomi Brooks). Quite serious in several or- 
chards which were not well sprayed. 

Mildew (Sphwrotheca maU (Duby) Burr.). Occasional. 

Blisteb Cankeb {Numularia discreta (Schw.) TuU.). Occasional. 

Stippen (?). . Very common. 

Water COBE (?). Occasional. 

Low Tempebature in early spring, resulting in leaf fall later in the season. 

Asters 

Yellows (cause unknown). This disease is more or less prevalent every 
year. 

Wilt {Fusarium sp.). Occasional. 

Beans 

Anthbacnose { Collet otrichiim Undemuthianum (Sacc. & Magn.) Bri. & 
Cav.). Prevalent throughout the state and destructive. 

Leaf and Pod Spots {Diaporthe phaseolus (C. & E.) Sacc). Prevalent 
especially in the southern part of the state, but not very destructive. 

Downy Mildew (Phytophthora phaaeoli Thaxter). Very abundant and very 
severe throughout the state. 

Root Rot (Rhizoctonia) , Vejry common on the roots and sometimes very 
destructive. 

Rust (Uromyces appondiculatvs (Pers.) Lev.). Rare. 

Bactebial Blight {Pseudomonas phaseoU E. F. Smith). Occasional early 
in the season. More prevalent than usual in 1921. 

Beets 

Leaf Spot (Cercospora heticola Bslcc). Very abundant but not considered 
of any importance. 
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Blackberry 

ANTHRAGN08E {GUeosporium venetum Speg.)* Common but of relatively 
littJe importance. 

Leaf Spot (Septoria ruhi West). Common but of very little importance. 

Rust {Gymnoconia peckiana (Howe) Tranz.). Common and sometimes de- 
structive. 

(See Dewberry and Raspberry) 

Cabbage, Cauliflower and Kohlrabi 

Black Leo (Phoma Ungatn (Tode) Desmaz.). Prevalent in the southern 
part of the state and very severe in Camden county. 

Yellows (Fusarium conghitinans Wollenw.). Occasional. 

Black Rot {Paeudomonas campesiris (Pammel) Smith). Occasional, and 
widely distributed throuj^hout the state. 

Club Root (Plasmodiophora hrasaicw Wor.). Occasional. Sometimes very 
destructive. 

Cantaloupe 

(See Muskmelon) 
Carnation 

Rust (Uromyces caryophyllinua (Schrank) Wint.). Common but not 
serious. 

Root Rot (Corticium vagum B. & C. var. Bolani Burt.). Common but not 
serious. 

Catalpa 

I^iAF Spot (Phyllosticta catalpw Ell & Mart.). Common and sometimes the 
cause of heavy leaf fall. , 

Cedar 

Rust ( Oymiwsporanffium juniperi-virginianw Schw. ) . Very abundant in re- 
stricted localities throughout the state. Reported from Monmouth, Burlington 
and Cape May counties. 

Celery 

Early Leaf Blight (Cercospora apii Fr.). Abundant in the celery-growing 
districts throughout the state. 

Late Blight (Septoria petroselini Desiu. var. apii Br. & Car.). Abundant 
in the celery-growing districts throughout the state. 

Root Rot (Sclerotinia lihertiana Fckl.). Occasional, sometimes severe. 

Crown and Heart Rcyrs (Bacterial) . Very severe in some localities 
(page 461). 

Cherry 

Brown Rot (Sclerotinia cinera (Bon) Schrot.). Abundant' and very de- 
structive. .; s , ' 
Leaf Spot (Cylindrosporium padi Karst.). Abundant arid destructive. 
Low Temperature in early spring, resulting in leaf fall later in the season. 

Chestnut 
Blight (Diaporthe parasitica Murrill). Abundant. 
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Clover, Red 

Rust {Urompces irifolii (Hedw.) Lev.). Common but of no importance. 

Corn 

Smut (Uatilago zete (Beckm.) ITrg.). Very common and in some cases 
serious. 

Wilt (Fuaarivm (?) ). Widely distributed throughout the state. It is the 
subject of special study. 

Wilt (Paeudomonas stewarii E. F. Smith). Occasional in northern part of 
state. Of no importance. 

Rust {Puccinia aorghii Schw.). Occasional but of no importance. 

Leaf Blotch (Helminthoaporium inconspicvvm C. & E.). Common. 

Cowpea 

Leaf Spot {Cercoapora dolichii E. & E.). Common. 

Cranberry 

Scald (Guignardia vaccinii Shear). Widely distributed and very abundant 
in the cranberry bogs of the state. 

Rot (Acanthorynchua vaccinii Shear). More or less common. 

Anthracnose {Olomcrella rufamacuJana vaccinii Shear). Olaeoaporium 
stage common. 

Cucumbers 

Leaf Spot (MacroapoHum cucnmerinum C. & E.). Common and destructive. 

Downy Mildew {Plasmopara rubensia (B. & C.) Humphrey). Common 
and destructive. 

Wilt (Bacillua tracheiphilua (B. F. Smith). Very common. 

Stem Rot (Sclerotinia libertiana Fckl.). Common on plants grown under 
glass. 

Currant 

Anthbacnose (Gloeoaporium rihia (Lib.) M. & D.). Very common. 
Leaf Spot {Septoria ribia Desm.). Common. 

Cane Blight (Botryoaphceria rihia G. & D.). Common and very destructive. 
Rust {Cronartium ribicola Kleb.). Reported from two localities. 

Dewberry 

Anthracnose {Gliroaporium vevetum Speg.). Common and sometimes 
severe. 

Double Blossom {Fuaarium rubi Wint.). Abundant and ^ sometimes in- 
jurious. 

Rust (Gymnoconia interatialia (Howe) Franz.). Common and sometimes 
destructive. 

Leaf Spot {Septoria rubi West.). Very abundant but of little importance. 

Eggpjant 

Leaf Blight (Phomopaia vvrana (Sacc. & Gyd.) Hartcr). Abundant and 
in. some cases destructive. 

Wilt {Verticillium albo-atrum R. & B.). Common and destructive through- 
out the state (page 469). 
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Gooseberry 

Anthsacnose (Paeudopeziza ribis Kleb.)- Olcposporium stage common. 
Leaf Spot {Septoria rihia Desm.). Common. 

Grape 

Black Rot (Guiffnnrdia hidwellii (Ell.) V. & R.). Abundant and severe. 

Downy Mildew (Plasmopara vifiroln (B. & C) I). T.). Common but 
not serious. 

Necbosis iFuaicoccum viticolum Reddiok). Rare. 

Chlorosis. Caused the loss of Mveral plants in one locality (Glassboro). 
Cause undetermined. 

Hollyhock 
Rust (Puccinia mah'acearum Mont.). Very common. 

Horse Chestnut 
Leaf Spot (Gvignardia (racvli Stewart). Very common. 

Horse-Radish 

Rot (Bacterial). Very common and very destructive in one locality (page 
464). 
Root Rot (Thielavia baaicola B. & Br.) Common and sometimes destructive. 

Lettuce 

Drop (Sclerotinia Uhertiana Fckl.). Common and sometimes destructive. 

Lilac 

Mildew {Microaphctra alni (Walls.) Wint.). Very common. 
Leaf Spot {Phylloaticta haUtedii Ell.). Common. 

Maple 

Tab Spot (Rhytiama acerinum (Pers.) Fr.). Occasional. 

Leaf Injuries (cold weather). Many complaints came in during the spring 
of 1921 concerning leaf injuries which were no doubt due to frost and un- 
favorable weather conditions. 

Muskmelon 

Wilt (Baoilluat tracheiplitia E. F. Smith). Common and sometimes 
destructive. 

Downy Mildew (Plaamopara cuhenaia (B. & C.) Humphrey). Common and 
sometimes severe. 

liEAF Mold (Alternaria hraaaicw (Berk.) Sacc). Common and severe. 

Oats 



Shut (Uaiilago levia (K. & S.) Magnus). Common. 
Smut {Uatila§o avenw (Pers.) Jens.). Common. 
Rust {Puccinia voronata Cda.). Common. 
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Okra 

Wilt (VeriicilUtun alho-airum R. & B.). Abundant in one locality. 

Pea 

Leaf Spot (Ascochyta pisi Lib.)- Occasional. 

Root Rot {FuBarium sp.). Very abundant and very destructive. Heaviest 
losses in Burlington and Gape May counties. 

Peach 

Bbown Rot {Sclerotinia cinerea (Bon.) Schrot.). Abundant and destruc- 
tive, 

8CAB {Cladosporium carpophiUim Thum.). Abundant in unsprayed orchards.' 

Leaf Curl {Exo€lscub deformans (Berk.) Fckl.). Abundant in orchards 
that have not been properly sprayed. 

Shot-Hole {Bacterium pruni B. F. Smith). Abundant in some localities. 

Mildew (Podosphwria oxycanthw (D. C.) DeBary). One case on the fruit 
in May, 1921. 

Yellows. Common. 

Little Peach. Common. 

Crown Gall iBacilluB tumefaciens S. & T.). Common. 

Winter Injury. In some cases severe and dating back to 1917-18. 

Pear 

Fire Blight (Bacillus amylovorus (Burr.) DeToni). Common throughout 
the state and severe in a few orchards. 

Leaf and Fruit Spot (Falrwa m^axmlaia Lev.). Very abundant and very 
destructive in some orchards, especially in the southern part of the state. 

Leaf Spot {Septoria pyricola Desm.). Abundant. 

Brown Blotch (Cause undetermined). Common. 

Scar (Venturia pyrina Aderh.). Common where the orchards have been 
neglected. 

Pepper 

Anthracnose (Colletoirichum nigrum E. & H.). Common. 
Rot (M4icro8porium sp.). Common on fruits, especially those that have 
been sunburned. 

Mosaic. Common but apparently of little importance. 
Sun Scald. Common and followed by fruit rots. 
. Leaf Fall (Cause unknown). Cause of heavy losses. 

Pine 
. Blister Rust of white pine. 

Plum 

Black Knot { Plowrightia marbosa (Bchw.) Thum.). Common throughout 

the state. 

Brown Rot (Sclerotinia cinerea (Bon.) Schrot.). Common throughout the 
state and destructive. 



EXPERIMENT STATION REPORT. 433 

Potato 

Brown Stem {Rhizoctonia) . Common but not as destructive as in previous 
years. 

Black Leg (Baciltu8 phytopthorus Appel). Rare in 1920; common in 1921. 

Scab (Actinomyces chromogenus Gast.). Much more abundant than usual. 

Early Blight {Alternaria solani (E. & M.) S. & G.). Abundant through- 
out the state. 

Late Blight (Phytophthora infeatans DeBary). Very abundant and very 
destructive. 

Mosaic. Very severe in some fields of Giants. 

Leaf Roll. Rare. 

Tip Burn. Common. 

Arsenical Poisoning. Common and usually due to carelessness in applica- 
tion. 

Seed Piece Rot (Bacillus vulgarus). Prevalent in some parts of the state 
during spring of 1921. 

Spindling Sprouts. Common. Probably due to several causes. 

Quince 

Black Rot (Sphceropais malorum Pk.). Very abundant and very severe. 
Fire Blight (Bacillus amylox or us (Burr) DeToni). Common. 
Leaf and Fruit Spot (Fahrwa maculata (Lev.) Atk.). Abundant and very 
severe. 
Rust (Rostellia aurentiana Pk.). Occasional. 

Raspberry 

Anthracnose (Glcposporimn renetum Speg.). Abundant and destructive. 
Leaf Spot (Septoria ruhi West.). Abundant but of little importance. 
Cane Blight (Leptosphcpria coniothyrium Fckl.). Common and some- 
times destructive. 
Crown Gall (Bacillus tumefaciens S. & T.). Abundant and destructive. 

Rose 

Anthracnose (Gltrosporium ros<r Hals.). Common but not serious. 

Leaf Blotch (Actinonema rosw (Lib.) Fr.). Common and very severe in 
greenhouses. 

Leaf Spot (Phllostiata rosicola Massal.). Abundant and sometimes con* 
fused with leaf blotch. 

(\\ne Blight ( Leptospha>ria coniothyrium (Sacc.) Fckl.). Common and 

sometimes serious. 

Powdery Mildew (^pha^rotheca pannosa (Wallr.) Lev.). Common and 
frequently very injurious. 

Crow^n Gall (Bacillus tumefaciens S. & T.). Frequent and sometimes 

serious. 
Rose (Botrytis sp.). Causing a rotting of buds in the greenhouse. 

Strawberry 

Leaf Spot (Myvosphwrella f r a<f aria>} (Tu\.) Lidau). Common. 
Leaf Spot (Ram,ularia tulasnei Sacc). Common. 
Winter Injury. Occasional. 

28 
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8un-Flower 
Rust (Puccinia kelianthii Schw.). Occasional. 

Sweet Potato 

Black Rot (Sphcpronema fimbriatum (E. & II.) Sacc). Abundant. 

Stem Rot ob Yellow Rot {Fusarium hatatatis WoUen. and E, Hyperoxy- 
sparium). Abundant and the cause of heavy losses (page 466). 

Scurf iMonilochwtes infuscana E. & H.). Very common. 

Rots {Rhizopus nigricans Ejr., Diaporthe Batatatis H. & ¥., Sclerotium 
hataticola Taub, Tricoderma kcenigii and PeniciUium sp.). Very abundant, 
especially in storage. 

Pox (Cytospora batata Elliott). Occasional. 

Seed-Bed Rot (Fusarium sp.). Occasional. 

Sycamore 

Anthracnose (Onomonia veneta (S. & S.) Kleb.). Very common; some- 
times destructive in nurseries. 

Sun Scald. Several well defined cases. In some cases the trees died. 

Tomatoes 

IjEAF Blight (Septoria lyropersici Speg.). Abundant and very destructive 
(page 463). 

Fbuit Rot (Macrosporium ^olani E. & M.). Common and very destructive. 

Anthracnose (Colletotrichum phomoides (Sacc.) Chester). Abundant and 
very destructive. 

Stem Blight or Wilt (Fusarium lycopersici Sacc). Abundant in one 
locality. 

Streak (Cause unknown). Very abundant in some fields in 1921. 

Mosaic Abundant. 

IjEaf Mold (Cladosporium fulrum Ck.). Common in greenhouses and 
very severe. 

Leaf Roll (Cause unknown). Common and apparently becoming more 
serious. 

Walnut 

Leaf Spot (Marsonia juglandis (Lib.) Sacc). Abundant and cause of 
early fall of foliage. 

Bacterial Spot of Leaf and Fruit (Pseudomanas juglandis Pierce). 
Abundant on English walnuts and the cause of many inquiries. 

Watermelons 

Anthracnose (Colletotrichum lagenarium (Passe.) E. & H.). Very abun- 
dant. 

Wheat 

Rust (Puccinia voronata Cda.). Common. 

Rust (Puccinia rubigovera (De C.) Wint.). Common. 

Rust (Puccinia tritidnia Erh.). Common. 

Smut (Tilletia fwtens (B. & C.) Trel.). Common. 

Smut (Tilletia tritici (Bei.) Wint.). Common. 

Smut (Ustilago tritici (Pers.) Jens.). Common. 

Mold (Cladosporium herbarium^ (Pers.) Lk.). Abundant. 

Scab (Oibberella saubinetti (Mont.) Sacc). Very common and destructive. 
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REPORT OF POTATO-SPRAYING TESTS 

William H. Martin 

The cooperative potato-spraying tests were continued during the 
summer of 1920. In addition to the regular spray schedule a com- 
parison was made of various strengths of Bordeaux mixture and the 
value of early and late applications of the standard 5-5-50 mixture. 

Comparison of Various Strengths of Bordeaux Mixture 

The soil on which this test was conducted is a Sassafras loam to 
sandy loam in excellent condition ..and well adapted to potatoes. The 
field was planted with home-grown Irish Cobblers. At the time of 
planting, 1 ton of a 4-8-3 fertilizer was applied per acre. 

The purpose of this test was to compare the value of various 
amounts of copper for the control of tip-bum and early blight. The 
standard 5-5-50 mixture was compared with a 4-4-50 mixture. In 
both cases the sprays w^ere applied at the rate of 100 gallons per 
acre. The sprayer used for this work was a traction machine, and a 
uniform pressure of 150 pounds was maintained for all of the work. 
The machine was equipped to spray 4 rows. Three nozzles were 
used to the row, one nozzle was directed downward while the other two 
were pointed inward, which plan gives a very good covering. 

Five spray applications in all were made on the following dates. 
The first application was made on June 8 when the plants were 6 
inches high. The second, third and fourth applications were made 
June 18 andt 29, and July 9, respectively. Up until this time no 
foliage diseases of any kind had appeared on either the Bordeaux or 
the check plots. At the time of the fifth application, July 22, the 
plots receiving the copper sprays were still green, while the ch^eck 
plots were heavily infected with tip-bum and early blight. In this 
test the check plots were sprayed with arsenate of lead at the rate 
of 6 pounds of the powder per acre. In this connection the question 
might be raised as to whether this does not explain the relatively 
small increases resulting from previous spraying tests with Bordeaux 
mixture in New Jersev. There is little doubt but that if the check 
plots received the treatment given the general fields by a majority 
of the growers a greater difference would be observed between the 
so-called check plot^ and the treated plots. In most instances the 
New- Jersey growers use an arsenate of lead or paris green dust for 
the control of insects; where the liquid is applied the pressure is 
usually very low and the machine is frequently equipped with but one 
nozzle to the row. As will be shown later in this report, thorough 
spraying with arsenate of lead can be expected to give an increase in 
yield over dusted plants and probably over those poorly sprayed. 
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In table 1 is given the arrangement of the plots together with the 
yield per acre for each plot. The last coltimn of the table gives the 
number of dead leaves on then various plots on August 3. These 
data were obtained by making a count of the number of dead leaves 
on every tenth plant on the middle row of each plot. 

The average yield of the plots sprayed with arsenate of lead is 
260.3 bushels per acre as compart with 281.4 bushels and 266 
bushels for the plots receiving the 5-5-50 and the 4-4-50 mixtures, 
respectively. On the basis of .dead leaves from the count made 
August 3 there was also a difference in favor of the 5-5-50 mixture. 
The average number of dead leaves on the check plots was 93.3 per 
cent as compared with 70.3 per cent on the 5-5-50 plots and 76.3 per 
cent on the 4-4-50 plots. 

Table 1 

Comparison of Different Strengths of Bordeaux Mixture — 

Irish Cobbler Variety c»f Potatoes 



TREATMENT 


Total Yield 
per Acre 


■ s 

Is- 
||S 


a 
Q 


ee 


Chock— 

Arspnatp of Ipad 


bu. 
279.5 

283.4 

270.6 

250.6 

273.9 

260.9 

264.6 

288.2 

266.6 

246 . 5 


bu. 

269.2 
260.2 

255 . 2 
259.8 

259.1 

• 

252.8 


bu. 

-1-14.2 
-1-10.4 

-1-18.7 
+ 1.1 

-»-29.1 
+ 13.8 


per cent 
92 


Bordeaux mixture — 

5-5-50 and arsenate of lead 

Bordeaux mixture — 

4-4-50 and arsenate of lead 

Check — 

Arsenate of lead 


76 
76 
93 


Bordeaux mixture — 

5-5-50 and arsenate of lead 

t 

Bordeaux mixture — 

4-4-50 and arsenate of lead 

Chock — 

Arspuflte of lead ■• . 


68 
77 
93 


Bordeaux mixture — 

5-5-50 and arsenate of lead 

Bordeaux mixture — 

4-4-50 and arsenate of le^d 

Check — 

ArRPTiAte of lead 


67 
76 
98 






1 
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These results were obtained in the absence of late bUght; the in- 
creased yield as the result of spraying no doubt resulting from the 
control of tip-bum and early blight. Tip-burn was abundant and the 
difference in appearance between the plots sprayed with Bordeaux 
mixture and of those v^prayed with arsenate of lead was greater than 
is indicated by the count of dead leaves. 

From the results of this test, it is apparent that the use of 5-5-50 
Bordeaux mixture can be expected to give better control of tip-bum 
and early blight than the 4-4-50 mixture. 



Comparison of Early and Late Spray Applications 

In the same field in which the work just reported was conducted 
a comparison was made of the relative value of early and late ap- 
plications of Bordeaux mixture for the control of tip-burn and early 
blight. 

The plots receiving the early applications were sprayed on June 8, 
18 and 29, and tho^e receiving the late applications on June 29 and 
July 9 and 22. The check plots were sprayed with arsenate of lead 
at the rate of 6 pounds of the powder to the acre. 

The arrangement of the plots and the yield per acre are given in 
table 2. The average yield of the check plots was 259.4 bushels per 
acre, of the plots receiving the early applications 240.3 bushels per 
acre, and of those receiving the late applications 273.1 bushels per 
acre. It is apparent that the plots receiving the early applications 
showed a decrease of 19.1 bushels over the check plots, while those 
receiving the late application? showed an increase of 13.7 bushels. 

As in the previous test a count of the dead leaves was made on 
August 3. At that time 98 per cent of the leaves on the check plots 
were dead, on the plots receiving the early applications 91 per cent 
of the leaves were dead, while on the plots receiving the late appli- 
cations 75 per cent were dead. 

It is interesting to compare the yield of these plots with that of 
the plots in the same field receiving 5 applications. The average yield 
of the check plots for these two tests was 260.3 bushels and 259.4 
bushels, per acre, indicating) that there was little difference in the 
soil in various parts of the field. The average yield of the plots 
sprayed five times with Bordeaux mixture was 281.4 bushels per acre, 
for those receiving the three late applications, 273.1 bushels and for 
those receiving: the early applications 240.3 bushels per acre. 
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Table 2 

Yield of Potfttoes per Acre in Comparisofi of Early and Late 
Spray Applications, Irish Cobbler Variety 



TREATMENT 



Series A 



Series B 



Series C 



Average 



Check — Arsenate of lead 



Bordeaux mixture and arsenate of 
lead, June 8, 18, 29 

Bordeaux mixture and arsenate of 
lead, June 29, July 9 



Check — Arsenate of lead 



bu. 


bu. 


bu. 


242.3 


249.2 


245.6 


241.3 


239.3 


240.4 


305.4 


278.3 


268.4 


290.3 


272.9 


256.3 



bu. 



245.7 



240.3 



284.0 
273.1 



The results of this test indicate the importance of the late appli- 
cations. Thei superiority of the late applications no doubt arose 
from the fact that in this test no early blight appeared until late 
in the season. The early applications were no doubt washed from 
the leaves before the disease became prevalent, and consequently 
afforded little protection. On the other hand, the late applications 
covered the leaves with a protective film of the copper spray at a 
time when needed for the protection of the plant. The difference in 
yield between the plots sprayed three times late in the season and those 
sprayed five, times would indicate further that it may not be essential 
that the early applications be made. This would lead to a consider- 
able reduction in spraying cost, but must be the subject of further 
study before definite recommendations can be made. 
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Table 3 



Airanfifement of Plots and Yield per Acre of Sprasring Tests 

with Late-Crop Irish Cobblers 



TREATMENT 



Check 



Bordeaux mixture 5-5-50 



Arsenate of lead 



Check 



Bordeaux mixture 5-5-50, 



Arsenate of lead 



Check 



Bordeaux mixture 5-5-50 







bu. 


bu. 


bu. 


166.6 






202.6 


166.4 


37.2 


172.2 


164.2 


8.0 


163.0 






193.0 


162.7 


30.3 


178.2 


162.5 


15.7 


162.3 




• • • • • 

1 


202.3 







per cent 

90 
15 
75 
95 

5 
70 
95 

7 



Spraying Tests with the Late Crop 

Spraying tests with the late crop were conducted with both the 
American Giant and the Irish Cobbler yarieties. In previous spraying 
tests with the former variety, planted in the spring, conflicting results 
have been secured. This year a spraying test was conducted with 
this variety grown late for seed purposes to determine if positive 
results would follow. The purposes of the test was defeated, however, 
in that late blight made its appearance, thus ensuring the success of 
the spray treatment. 
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Irish Cobbler Variety 

The soil on which this test was conducted is a Sassafras loam in 
good] condition. One ton of a 4-8-3 fertilizer was applied at time of 
planting. There were 15 plots in all, a check plot alternating be- 
tween each two treated plots. As a result of the fact that there w^ere 
no insects present in the field, the check plots were left without any 
kind of spray treatment. 

The spray mixtures used were the standard 5-5-50 Bordeaux 
applied at the rate of 100 gallons per acre and arsenate of lead used 
at the rate of 6 pounds per acre. The latter material was included 
in the test to determine if thorough spraying with arsenate of lead 
would lead to increased yields over plots that had not been sprayed. 

Five spray applications were made in all on the following dates, 
September 8, 12 and 27, and October 7 and 18. The last of Sep- 
tember late blight was found on the unsprayed plots and by October 
18 most of the leaves were dead. At that time a count was made of 
the number of dead leaves on each plot. On the unsprayed checks 94 
per cent were dead as compared with 27 per cent on the plots sprayed 
with Bordeaux mixture, and 68 per cent on those sprayed with ar- 
senate of lead. 

The arrangement of the plots as well as the yield per acre is given 
in table 3. Unfortunately the third repeat of the arsenate of lead 
treatment and the last check plot was harvested before the weights 
could be obtained. The average yield of the unsprayed plots was 
163.9 bushels per acre, of the arsenate of lead p'lots 175.2 bushels, 
and of the Bordeaux plots 199.3 bushels per acre. It will be seen 
that the arsenate of lead plots showed an increase of 11.3 bushels per 
acre over the unsprayed plots. 



American Giant Variety 

This test was conducted in the same field as w^as the one with the 
Irish Cobbler variety. The spray mixture used was the standard 
5-5-50 Bordeaux mixture applied at the rate of 100 gallons per acre. 
The number of applications and the dates on w^hich they were made 
were the same as for the Irish Cobbler variety. 

Early in October late blight was responsible for killing the leaves. 
On October 18 a count was made of the number of dead leaves on 
each plot. On the unsprayed check plots 62 per cent were dead as 
compared with 12 per cent on the plots sprayed with Bordeaux mixture. 
The average yield of the check plots was 150.4 bushels per acre as 
compared with 178 bushels for the plots sprayed with Bordeaux mix- 
ture (table 4). 



EXPERIMENT STATION REPORT. 



441 



Table 4 

Arrangement of Plots and Yield per Acre of Spraying Test 
with the Late Crop (American Giant Variety) 



TREATMENT 


Total Yield 
per Acre 


Rotted Tubers 
at 'I'lme of 
Digging 


Yield of 
Sound Tubers 


Calculated 
Yield per Acre 
of Checks 


a; 

a 

u 

.1-4 

Q 


Check 


bu. 
163.0 
184.0 
199.4 
153.1 
166.9 
161.7 
135.3 


bu, 
2.4 

6.2 

4.6 


bu. 
161.6 
184.0 
199.4 
146.9 
166.9 
161.7 
130.7 


bu. 

156.7 
151.8 

141.5 
136.1 


bu. 


Bordeaux mixture 5-5-50. . 
Bordeaux mixture 5-5-50.. 
Check 


27.3 
47.6 


Bordeaux mixture 5-5-50. . 
Bordeaux mixture 5-5-50. . 
Check 


25.4 
1 25.6 
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THE INFLUENCE OF SULFUR ON THE CONTROL 

OF POTATO SCAB 

William H. Martix 

The studies resumed last year on the relation of sulfur to the 
control of common scab of potatoes have been continued. Experiments 
were conducted in the important potato-growing sections of the state 
on different soil types and with both American Giant and Irish 
Cobblers .varieties. In all of the tests conducted, the sulfur applica- 
tions were made broadcast just before the crop was planted. The 
applications were made by hand or with a grain drill. The latter 
method proved more efl&cient, since a uniform distribution is assured 
and the sulfur is thoroughly worked into the soil. 

In the experiments conducted no differences were apparent in 
vine growth on the plots receiving various amounts of sulfur. When 
the crop was harvested it was divided into three classes, namely, 
clean, salable and unsalable scabby. The first class consisted of all 

tubers free from scab. The tubers in the second class showed onlv a 

. ■'I 

moderate infection, while those m the last class were for most part 
covered with scab lesions. 

Soil samples were taken at the time of planting and again when 
the crop was harvested. The hydrogen-ion concentration of water 
extracts of the soil samples wa^i determined colorometrically following 
the method devised by Gillespie (2). The indicators used were those 
recommended by Clark and Lubs (1). 

This work will be reported' briefly here; a more complete discns- 
sion of the results will appear in another place. The following tables 
show- the yield per acre as well as the relation of clean,' salable and 
unsalable scabby tuberal to the hydrogen-ion exponent. The data 
given are averages obtained from at least three replications of each 
treatment and of four checks plots. 

Irish Cobbler Variety 

Experiment 1 

The soil on which this experiment was conducted is a very light 
sandy loam. In 1919 the field was planted with the Red Skin variety 
of potatoes. At that time the entire crop was very scabby, a greater 
part of the tubers being unsalable. Sulfur applications at the rate 
of 300 and 600 pounds per acre were made on April 27, just before 
planting. The effect of the sulfur treatment on total yield and con- 
trol of scab is shown in table 1. 
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Table 1 

Influence of Sulfur Applications or Total Yield, Percentage 
of Scabby Tubers and Hydrogen-ion Concentration 

(I. Kaufmann farm, Bridgeton) 



Treatment 



Yield 
per Acre 



Clean 
Tubers 



Salable 

but 
Scabby 



Unsalable 



Hydrogen- 
ion CJon- 



Scabby I centration 



l^heck* 



300 lbs. Sulfurt.. . 
000 lbs. SuWurf... 



bu. 


per cent 


per cent 


per cent 


97.3 


20.1 


40.8 


38.5 


88.2 


54.1 


24.5 


21.4 


87.2 


75.0 


20.8 


4.2 



PH 
6.05 
5.50 
4.75 



♦Average of 6 plots. 
tAverage of 3 plots. 

It will be seen from the table that the 300 and 600-pouiid appli- 
cations show a decrease in yield) of 9.1 and 10.1 bushels per acre 
over the adjoining check plots. It will also be seen that there was 
a marked gain in the number of clean tubers on the treated plots, 
this increase amouatingl to 34 and 54.9 per cent for the 300 and 
600-pound application^, reepectively. On the baeiis of unsalable 
scabby tubers there was a considerable decrease on the sulfured plots, 
the decrease being greater with the heavier applications. With the 
decrease in the number of unsalable scabby tubers there was a 
corresponding decrease in the exponent valuete of the soil extracts 
from the treated plots. At the time of planting the exponent value 
of the check plots was 6.3 as compared with 6.05 at the time of 
harvesting. The exponents of the plots receiving the 300 and 600- 
pound applications were 5.50 and 4.75, respectively. 



Experiment 2 

The soil on which this experiment was conducted is a Sassafras 
to sandy loam. This field was limed' in 1916. Since then it has 
been in com in 1916, potatoes in 1917 and 1918 and com in 1919. 
In 1918 the potato crop was very scabby, approximately 30 per cent 
of the crop being unsalable. 

Sulfur flour was applied at the rate of 300 and 600 pounds per 
acre just before planting. Soil samples taken from the various plots 
before the sulfur applications were made showed an average hydrogen- 
ion exponent of 6.6. 
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Table 2 



Influence of Sulfur Applications on Total Yield, Percentage 
of Scabby Tubers and Hydrogen-ion Concentration 

(Alfred Sloan farm, Elmer) 



Treatment 


Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabbj' 


» 

Unsalable 
Scabby 


Hydrogen- 
ion Con- 
centration 


Check* 


bu. 
254.0 

238.8 
258.9 


per cent 
G1.2 
92.3 
92.2 


per cent I 
38.8 
7.7 

7.8 


per cent 

• • • • 

• • • • 

• • • • 


PH 

5.96 


300 lbs. Sulfurt.. . 
600 lbs. Sulfurt... 


4.85 
4.56 



♦Average of 6 plots. 
fAverage of 3 plots. 

The results of this experiment are given in table 2. On the 
basis of total yield the plots receiving 300 pounds of sulfur per acre 
show an apparent decrease of 15.2 bushels over the untreated plots, 
while those receiving the 600-pound application show an increase of 
4.9 bushels. 

Tn this experiment there were no unisalable scabby potatoes. There 
was, however, a marked increase in the number of clean tubers on 
the plots receiving the sulfur applications, this increase bein^r 
slightly greater for the plots receiving the 300-pound application. 
There is little difference in exponent values between the treated 
plots; 4.85 and 4.56| for the 300 and 600-pound applications, re- 
spectively. It is apparent from the results obtained that for this 
soil it was unnecessary to use sulfur in excess of 300 pounds to 
obtain satisfactorv control of scab. 



Experiment 3 

The soil on which this test wais conducted is a sandy loam. Tlie 
field received an application of lime in 1913 at the rate of 14 ton 
of calcium oxide per acre. It was last planted in potatoes in 1917 
and at that time there was a severe infestation of scab over the 
entire field. Sulfur was applied at the rate of 300 and 600 pounds 
per acre just before planting. 
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Tables 

Influence of Sulfur Applications an Total Yields Percentage 
of Scabby Tubers and Hydrogen-ion Concentration 

(Isaac Bacon farm, Salem) 



Treatment 


Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabby 


Unsalable 
Scabby 


Hydrogen- 
ion Con- 
centration 


Check* 


bu. 
287.3 
291.3 
328.3 


per cent 
23.5 
64.8 
68.0 


per cent 
32.7 
17.4 

2o:i 


per cent 
43.8 

17.8 
11.9 


PH 
6.15 


300 lbs. per acret . . 
600 lbs. per acref- .'i 


6.1 

4.8 



♦Average of 6 plots. 
tAverage of 3 plots. 

The results of this test are given in table 3. It will be seen that 
both the 300 and 600-pound applications gave increased yields over 
the check plots. As in the preceding experiments there was a con- 
siderable increase in the number of clean tubers with a corresponding 
decrease in the unsalable scabby tubers on the treated plots. 

The initial hydrogen-ion exponent of this soil wais 6.4 as compared 
with 6.15 for ithe check plots at the time of digging. It will be 
observed that a marked decrease in exponent values resulted on the 
plots treated with 600 pounds of sulfur, while the decrease on the 
plots receiving 300 pounds was very slight. It has been previously 
Bhown (3) that the hydrogen -ion exponent values reach their lowest 
level about mid^season and then tend to return to the original values 
at digging time. This may possibly account for the fact that while 
there is no apparent lowering of exponent values on the plots re- 
c^eiving the 300-pound application, the control of scab is approximately 
as efficiient as on the plots treated with 600 pounds of sulfur. 



Experiments with the American Giant Variety 

In the past the Xew Jersey growers have frequently resorted 
to growing the American Giant variety, resulting from the fact that 
they were considered less likely to scab than the Irish Cobbler variety.. 
It is doubtful if this is. longer true, since many fields were obs^ved 
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the past several years in which the American Giant variety grew very 
scabby. A number of experiments were conducted with this variety 
this year. 

Experiment 1 

The field in which this work was conducted received an application 
of 1,700 pounds of ground limestone per acre in 1913. It was last 
in potatoes in 1915. At that time there was a uniform scab infec- 
tion over the entire field, approximately 30 per cent of the crop being 
unsalable. Sulfur was applied at the rate of 300 and 600 pounds 
per acre just before planting. 



Table 4 

Influence of Sulfur Applications otk Total Yield, Percentage 
of Scabby Tubers and Hydrogen-ion Concentration 

(Wm. Patterson farm. Freehold) 



Treatment 


Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabby 


Unsalable 
Scabby 


Hydrogen- 
ion Con- 
centration 


Check* 


bu. 
308.8 
260.7 
316.8 


per cent 
39.0 
76.9 
90.3 


per cent 
47.9 
16.5 
9.4 


per cent 
12.2 
6.6 
0.3 


pH 
6.22 


300 lbs. Sulfurf... 
600 lbs. Sulfurf... 


5.8G 

4.8 



♦Average of 6 plots. 
tAverage of 4 plots. 

The results of the test are given in table 4. On the basis of total 
yield the plots receiving the 600-pound application showed an increase 
of 8.0 bushels per acre over the check plots, while those receiving 
300 pounds showed a decrease of 39.1 bushels. In view of the fact 
that the 600-pound application resulted in a slight increase it is 
questionable if the decrease resulting from the 300-pound applica- 
tion can be attributed to any injurious effect of the isulfur treatment. 

Of the total yield from the untreated plots 60.1 per cent were 
scabby, while the plots treated with 300 pounds of sulfur and those 
receiving 600 pounds gave total yields of which only 23.1 per cent 
and 9.7 per cent, respectively, were scabby. The initial exponent 
of this soil was 6.4 as compared with an exponent of 6.2 at time of 
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digging. It will be seen that with increased applications of sulfur 
there were correisponding decreases in exponent values, amounting to 
0.36 for the 300, and 1.42 for the 600-pound treatment. 

Experiment II 

This field received 2,000 pounds of hydrated lime per acre in 1916. 
It was last in potatoes in 1918 and 1919. At that time, while there 
was considerable scab, the infestation was not uniform. Sulfur 
applications were made at the rate of 300 and 600 pounds per acre. 
The results are given in table 5. 



Table 5 

Influence of Sulfur Applications on Total Yield and Percentage 

of Scabby Tubers 

(I. Van Deveer farm, Freehold) 





Treatment 

• 


Yield 
per Acre 


Clean 
Tubers 


Salable. 

but 
Scabby 


l^nsalable 
Scabby 


Check* 




bu. 

330.5 1 

311.6 1 
350.8 1 


per cent 
44.4 
73.0 

76.8 


per cent 
52.4 
23.2 
22.1 


oer cent 
3.2 


300 lbs. 


Sulf urt 


2.0 


000 lbs. 


Sulfurt 


1.1 









♦Average of 4 plots. 
fAverage of 2 plots. 

In this field the plots receiving both the 300 and the 600-pound 
treatment outyielded the adjoining untreated plots. While the num- 
ber of clean tubers is increalsed on the treated plots as compared 
with the checks, with a corresponding decrease in the number of un*- 
salable tubers, the differences are by no means as great as recorded 
for the first experiment with this variety. This may possibly be 
accounted for by the fact that the decrease in exponent values is not 
as great in this as in the other experiment, being only 0.2 and 0.4 for 
the 300 and 600-pound applications, respectively. This slight decrease 
in exponent values might be accounted for by the fact that the sulfur 
was not oxidized due to the absence of sulfur-oxidizing organisms. 
The importance of their presence to insure success following the use 
of sulfur for the control of scab will be discussed at another place 
in this report. 
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Experiment 3 

This field received an application of lime in 1902 and a heavy 
application of marl in 1904. It was last planted in potatoes in 1917. 
At that time there was a uniform infestation of scab on the portion 
of the field treated with marl. Sulfur was applied at the rate of 300 
and 600 pounds per acre. The results are given in tables 6. 



Table 6 

Influence of Sulfur Applications on Total Yield, Percentage 
of Scabby Tubers and Hydrogen-ion 

(Britton Cook farm, Farmingdale) 



Treatment 


Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabby 


Unsalable 
Scabby 


Hydrogen - 
ion Con- 
centration 


Check* 


bu. 
159.8 
182.0 
170.2 


per cent 
12.0 
34.6 

40.8 


per cent 

57.8 
46.8 
45.5 


per cent 
30.2 
18.6 
13.7 


PH 
6.3 


300 lbs. Sulfurf... 
000 lbs. Sulfurf... 


6.1 
5.9 



♦Average of 6 plots. 
tAverage of 4 plots. 

The plots receiving the light application of sulfur showed a de- 
crease of 18.9 bushels per acre, while the 600-pound treatment showed 
an increase of 20.3 bushels over the check plots. The number of 
clean tubers was increased from 44.4 per cent on the untreated plots 
to 73.9 per cent on the plots receiving 300 pounds of sulfur, and 
76.8 per cent on those receiving 600 pounds. There wai« a correspond- 
ing decrease in the number of scabby tubers. 
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INOCULATED VS, UNINOCULATED SULFUR FOR THE 

CONTROL OF POTATO SCAB 

William H. Martin 

It will be seen from the preceding pap-er that while the use of 
commercial sulfur flour in most of the tests conducted gave very 
good control of scab, in others the differences in the number of 
-alable potatoes on the treated and untreated plots was not so marked. 
It has been demonstrated that the biological factor is influential 
in the oxidation of sulfur. In view of the fact that the beneficial 
action from the use of sulfur results from its oxidation, the im- 
portance of the presence of sulfur-oxidizing organisms is readily ap- 
parent. It ils very probable that the lack of these organisms in the 
h^oil might determine to a large extent the success or failure of sulfur 
to control scab. The experiments herein reported were conducted 
to determine to what extent this might be true. 

In this work inoculated and uninoculated commercial sulfur flour 
were used. Inoculation was effected by means of a thorough mixing 
of the commercial flour with 1 per cent of soil from a compost heap, 
known to be well supplied with the sulfur oxidizing organism. The 
sulfur applications were made with a grain drill just after harrow- 
ing and just before planting. The experiments were conducted with 
the Irish Cobbler variety. At the time of harvesting, soil samples 
were taken and the crop divided into classes as previously outlined. , 

The results of the test are given in the following tables. The data 
included in the tables show the yield per acre as well as the relation 
of clean, salable and unsalable scabby tubers to the hydrogen-ion 
exponent. 

s 

Experiment 1 

The soil on which this experiment was conducted is a Sassafras, 
loam. In 1915 an application of ground limestone was made at the 
rate of 3 tons per acre. Following this treatment the field was in 
grass in 1916 and 1917, and in potatoes in 1918 and 1919. In the 
latter year there was a uniform infestation of scab over the entire 
field, a great part of the crop being unsalable. 

Both inoculated and uninoculated sulfur were applied just before 
planting at the rate of 300 and 600 pounds per acre. It will be. 
seen from table 1 that on the basis of total yield the treated plots 
showed a considerable increase over the untreated check plots. 

29 
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Table 1 

Influence of Applications of Inoculated and Unincculated Sulfur 
on Total Yieldi Percentage of Scabby Tubers and Hydro- 
gen-ion Concentration 

(R. E. Colyer farm, Jamesburg) 



Treatment 


Total 
Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabby 


Hydros<*n- 
I'nsalable | ion Con- 
Scabby centration 


Check . •. 


bu. 
195.0 

229.0 

249.4 


per cent 


10.9 

46.9 


per cent 
6.4 

37.7 

28.7 


per cent 
93.6 

51.4 

24.4 


pH 
7.06 


600 lbs. un inoculated 
sulfur 


6.23 


600 lbs. inoculated 
sulfur 


5.60 







This increase may be accounted for in part by the fact that the 
tubers on the check plots were severely scabbed, none of them being 
free from scab lesions. On the other hand, while of those from the 
treated plots some were scabby, none were severely infected. 

With the 600-pound applications of l)oth the inoculated and the 
uninoculated sulfur there wag a considerable decrease in unsalable 
potatoes over the adjoining check plots. TMs decrease amounted to 
69.2 for the former and 42.2 for the latter. The benefit derived 
from the use of the inoculated sulfur is more clearly brought out 
when the number of clean tubers is considered. On the untreated 
plots none were clean as compared with 10.9 per cent for the plots 
treated with the uninoculated, and 46.9 per cent for those receiving 
the inoculated sulfur. 

The plots receiving the inoculated sulfur showed a greater de- 
crease in hydrogen-ion exponent values than those treated with the 
uninoculated sulfur. This decrease amounted to 1.45 for the former 
and 0.83 for the latter. 

The plots treated with 300 pounds of sulfur likewise show a lower 
percentage of scabby tubers than the untreated plots. Of the total 
yield from the untreated' plots, 58.3 per cent were unsalable scabby 
while the plots treated with inoculated and uninoculated sulfur gave 
a total yield of which 29.4 per >cent and 57.4 per cent, respectively, 
were unsalable. 
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TaUeZ 

Influence of Applications of Inoculated and Uninoculated Sulfur 
on Total Yicldi Percentage of Scabby Tubers and Hydro- 
gen-ion Concentration 

(R. E. Colyer farm, Jamesburg) 



Treatment 



Total 
Yield t Clean 
per Acre Tubers 



Salable 

but 
Scabby 



Hydrogen- 
Unsalable I ion Con- 
Scabby I centration 



Check* 

300 lb9. uninoculated 
sulfur* 

300 lbs. inoculated 
sulfur* 



bu. 


per cent 


per cent | 


per cent 


183.1 


9.4 


32.3 


58.3 


254.3 


13.1 


29.5 


57.4 


288.7 


34.1 


36.5 


29.4 



PH 
0.6 



6.3 



H.O 



♦Average of 3 plots. 

From the table it will be seen that the plots receiving 300 pounds 
of inoculated sulfur* showed greater decreases in exponent values 
than those receiving the uninoculated sulfur. 

It is interesting to note that the decrease in exponent values in- 
dicated for the plots treated with 300 poundsi of inoculated sulfur 
was nearly ais large as for the plots treated with 600 pounds of un- 
inoculated sulfur. The latter showed a reduction of 42 per cent 
in the number of unsalable scabby potatoes as compared with 28.9 
per cent for the former, a difference of only 13.3 per cent in favor 
of the heavier applications. 

Experiment 2 



The soil on which this experiment was conducted is a Penn loam 
that had not been planted in potatoes for a number of years. To 
insure the presence of the scab organism in the soil untreated scabby 
seed was planted. Sulfur at the rate of 900 pounds per acre was 
broadcasted by hand just before planting. The results are given in 
table 3. 
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Table 3 

Influence of Applications of Inoculated and Uninoculated Sulfur 
on Total Yields Percentage of Scabby Tubers and Hydro* 

gen-ion Concentration 

(College farm, New Brunswick) 



Treatment 


Total 
Yield 
per Acre 


Clean 
Tubers 


Salable 

but 
Scabby 


i Unsalable 
Scabby 


Hydrogen- 
ion Con- 
centration 


Check 


bu. 
78.0 

eo.2 

78.2 


per cent 
43.2 

69.3 
81.4 


per cent 
34.4 

15.4 

17.1 


per cent 
22.4 

15.3 

1.5 


PH 
6.6 


900 lbs. uninoculated 
sulfur 


4.6 


900 lbs. inoculated 
sulfur 


4.7 







On the basis of total yield there was only small difference between 
the check and the treated plots. As in the preceding experiments 
there wasi a marked reduction of unsalable scabby tubers on the plots 
treated with inoculated sulfur with a much smaller reduction on the 
plots treated with the uninoculated sulfur. The increase in the 
percentage of clean potatoes was likewise greater for the inoculated 
sulfur, amounting to 38.2 per cent as compared with 26.1 per cent 
for the uninoculated sulfur. 

Soil samplefs; taken before the sulfur applications were made showed 
a mean value for all of the determinations of 6.61. The exponent 
of the check plots at time of harvesting was %,^. The valued of tne 
hydrogen-ion exponents of the soil samples corresponding to the two 
treatments show a considerable decrease over those of the check plots, 
being 4.6 for the plots receiving the uninoculated sulfur and 4.7 
for those treated with the inoculated sulfur. While the exponent 
values, for the two treatments are approximately identical,: it will 
be seen from the table that the number of unsakble tubers Was re- 
duced from 15.3 per, <%tii recorded for the plots treated with tin- 
inoculated sulfur to 1.5 i per cent for those receiving the inoculated 
sulfur. 
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THE FERTILIZER VALUE OF SULFUR FOR POTATOES 

William H. Martix 

Conflicting results have been secured in the field regarding the 
effect of sulfur applications on the yield of potatoes. In some of 
the tests, plots receiving as many as 600 pounds oi sulfur per acre 
showed marked increases over adjoining untreated check plots. In 
other cases an application of 300 pounds per acre resulted in de- 
creased yields. In order tliat more definite information might be 
had on this question, experiments were conducted in the greenhouse 
during the winter of 1919-20. The original plan of this work was 
to study} the effect of sulfur treatments on both scab control and 
yield. The soil on which the work was condticted proved too acid, 
however, to allow for the development of the scab organism. For this 
reason the experiment was limited to a test of the effect on yield. 

In this work two methods of applying the sulfur were adopted. 
In one case it was broadcasted and thoroughly worked into the sur- 
face soil just before planting. Three amounts were applied in this 
manner, namely, 200, 400 and 600 poundis per acre. The second 
inaethod consisted of mixing sulfur with the fertilizer. Applications 
were made at the rate of 100, 200 and 300 pounds per acre. 

The floor of the greenhouire in which this work was conducted was 
divided by cement partition's into 28 compartments, each 3 feet deep 
and containing 7.5 square feet Seven series were included in the 
experiment. Each series consisted of a check plot with three treated 
plots. To eliminate, as far as possible, any differences that might 
arise from variation in the size of the seed-piece and in the yielding 
power of different tubers, each seed potato was cut into four equal 
pieces, the cut being made through the stem and bud end. One of 
the quarters was then planted in each of the four plots of a series. 
In case of the broadcasting method each series was repeated four 
times while there were three repeats of the sulfur-fertilizer mixture. 

Each of the 28 plots received a uniform application of a 4-8-3 
fertilizer at the rate of 1,800 pounds per acre. Half of the ammonia 
wag. derived from nitrate of soda, and the remaining half from am- 
monium sulfate. The phosphorus and potash were derived from 
phosphoric acid and muriate of potash. 

The moisture content of the various plots was maintained as 
nearly uniform as possible. Before the sulfur applications were made 
and again at weekly intervals until the crop was dug, soil isamples 
were taken and the hydrogen-ion concentration of soil extracts deter- 
mined colorimetrically. 

The effect of the two methods of applying the sulfur on yield 
and hydrogen-ion concentration is given in the tables following. 
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Sulfur in CcMnbination with the FertiliaM^ "^ 

The effect of mixing sulfur with the fertilizer on yield and ex- 
ponent values is given in table 1. It will be seen from the table that 
the addition of 100 pounds of sulfur to the fertilizer had no injurious 
effect, the yield of these plots being 3.4 buishels more than that of 
the check plots. The addition of 300 pounds of sulfur to the fer- 
tilizer brought about a decrease of 18.7 bushels over the check plots. 
A still greater difference, amounting to 75.3 bushels per acre, re- 
sulted from the fertilizer mixture containing 500 pounds of sulfur. 
It is apparent from the results secured that w^hile a fertilizer mix- 
ture containing 100 poundis of sulfur can be used without danger of 
injuring the crop, any amount in excess of that can be expected to 
lead to a reduced yield. 

Table 1 

EflFect of Sulfur in the Fertilizer on Yidd and Hydrogen-ion 

Concentration 





« 

u 
< 

a 


Hydi*ogen-ion Concentration 


Treatment 


When 
Planted 
Dec. 2 


When 
Dug 
May 4 


Differ- 
ence 


(^heck 


bu. 

285.8 


pH pU 
5.0 5.1 


pH 
+0.1 






too lbs. sulfur in the fertilizer 


28J).2 I 


5.1 


4.8 


—0.3 


300 lbs. sulfur in the fertilizer 


267.1 5.6 

■ 


4.9 


—0.7 


500 lbs. sulfur in the fertilizer 


213.5 


5.53 


4.7 


—0.83 



* Average of 3 plots. 

From table 1 it will be seen that the original hydrogen-ion ex- 
ponent values of soil samples from the various plots included in this 
test were low.. The initial exponent value of the check plots was 5.0 
as compared with 5.1 at digging time. It will be seen from the 
table that with increased amounts of sulfur there were corresponding 
decreaises in the exponent values, the greatest decrease, 0.83, resulting 
from the use of 500 pounds of sulfur. It will be observed also that, 
with the exception of the 100-pound treatment, with a decrease in 
exponent values below that of the check plots, there was a correspond- 
ing decrease in yield. 
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Sulfur Broadcasted Before Planting 

The effect of broadca.<ting sulfur on total yield and hydrogen-iom 
concen.tration is shown in table 2. It will be seen that the 200 and 
300-pound applications gave slightly increased yields over the check 
plots. These increases, amounting to 4.2 and 1.9 bushels, are so 
small, however, as to be well within experimental error so that no 
statement can be made as to the beneficial effect of the sulfur. It is 
evident, however, that for the conditions under which this work was 
conducted an application of 200 and 400 pounds of sulfur produced 
no injurious effects. The yield of the plots receiving 600 pounds of 
sulfur, on the other hand, was 6.5 bushels less than that of the check 
plots. 

Table 2 

E£Fect of Sulfur Broadcasted on the Yield of Tubers and on 

Hydhrogen-ioD Concentration 





u 

K 


Uydrogen-ion Concentration 


Treatment 


When 
Planted 
Dec. 2 


When 
Dug 
May 4 


11 


Check 


bu. 
255. y 


pH 

4.82 


pH 

4.8 


pH 
-0.02 






200 lbs. sulfur broadcastf^d 


260.1 


4.65 


4.6 


—0.05 






400 Ibss. sulfur broadcasted 


257.8 

1 1 


4.67 


4.4 


--0.27 






600 lbs. sulfur broadcasted 249.4 


5.0 


4.4 


—0.60 



From table 2 it will be seen that the initial pH value of soil samples 
from the check plots was 4.82 as compared- with 4.8 at the time of 
digging. The plots receiving the 200 and 400-pound applications 
showed very little change in exponent values. The largest decrease 
resulted from the 600-pound application. It is interesting to note 
in this connection that the decrease in exponent values resulting from 
broadcasting 600 pounds of sulfur is 0.6 as compared with, a decrease 
of 0.7 recorded for the plots receiving 300 pounds of sulfur mixed 
with the fertilizer. This possibly accounts for the fact that in some 
of thei early experiments a reduction in yield followed the use of 
sulfur for the control of scab. In some of these earlier tests sulfur 
was applied at the rate of 600 pounds per acre in the row. Applied, 
in this way the acidity produced would be so great as to interfere 
with the proper development of the potato crop. 
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STUDIES OF THE RELATION OF MATURITY TO VIGOR 

IN SEED POTATOES 

William H. Martin 

The ^-uccesi^ful potato grower of today realizes the importance of 
planting only vigorous seed in order that maximum yields may re- 
sult. This demand on the part of the grower for high-grade seed 
has resulted in the establishment of seed-potato certification in many 
of the important seed-growing sections. The purchase of seed pota- 
toes certified to be relatively free from disease goes a long way 
toward solving the problem of securing the best seed. Freedom from 
disease alone is not sufficient, however, to insure tubers of highest 
vigor. The question of maturity is one of considerable importance, 
since it has been frequently demonstrated that immatuie tubers 
possess more vitality than mature tubers and consequently are more 
desirable for seed purposes. 

As early as 1849 Wilson (4) stated, "Green tubers, or tubers which 
have never ripened to dryness, are, in all circumstances, the best.^' 
Sweet (3) states that the remark is made of Sir Matthew Wallace, 
a prominent English potato grower, that, "he is without exception 
using partially grown or partially mature seed. The potates that are 
lifted in July are kept oyer until the next March for planting. He 
claims that he gets less disease than when lifted at maturity, the 
potato throws out a less number of sprouts when planted, it makes 
a more vigoroui^ growth and the sprout is stronger. Consequently, 
the crop ripens earlier." The Department of Agriculture of Ireland 
likewise points out that "seed potatoes from crops lifted before they 
fully mature will produce more vigorous plants, and, consequently, 
heavier yields than seeds from crops which have become mature." 

In a series of experiments conducted at Wye and at the Midland 
Agriculture College, Hutchison (1) demonstrated the advantage of 
immature over mature tubers for iseed. He states that the superiority 
of immature tubers may be due to four causes; (a), the method of 
selection, (b) the structure of the tuber coats, (c) the amount and 
condition of the reserve food materials and (d) the length of the 
time in storage. Hutchison suggests that the best practice to follow 
in obtaining immature seed is to plant at the usual time of the year 
and raise the crop early rather than plant in the late s^ummer or 
early fall. 

Macoun (2) planted potatoes at 14-day intervals starting May 22, 
the last planting being made July 3. The tubers from the various 
lots were planted on the same date the following year. In most every 
instance there was an increase in yield from the earliest to the 
Latest plantings, indicating that the most immature seed could be 
expected to give the largest yield. In another test he harvested seed 
immature from an early planted crop. The following year this im- 
mature seed gave pronounced increases in yield when compared with 
mature seed of the same variety. 

In New Jersey two methods of obtaining seed potatoes are com- 
monly followed. The first, and more important, consists in planting 
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not earlier than July 15 and not later than August 20. By planting 
at this time ofl the year the vines are ujsually growing vigorously 
when killed by frost, thus ensuring seed that has not matured. 
Among the local growers the last planted is considered the best for 
seed, probably resulting from the fact that thus seed is more im- 
mature than t^eed from the earlie&t plantings. The second method 
consists of han-esting tubers immature from the main crop while the 
vines are still green. In the past it has not been definitely kno^^^l 
at what stage in the development of the plant this should be done in 
order to obtain seed of the highest vigor. The studies here reported 
were undertaken with the idea of determining if posisible the best 
time to harvest tubers from the main crop for seed purposes as well 
as to determine the relation between mature and immature seed with 
regard to vigor. 

Experimental Procedure 

In 1919 an area of 1/20 acre was planted with the Irish Cobbler 
variety to serve as a seed plot. The seed used for planting this 
plot was iselected for uniformity and freedom from disease in IP 18. 
The plants in the seed plot made a vigorous growth and were free 
from disease. At weekly intervals beginning two weeks after blos- 
soming and continuing until the to}>s were dead, 15 hills were har- 
vested. The hills harvested were iselected for uniformity as to both 
size and appearance, especially with regard to the maturity of the 
vines. As each lot was harvested the, weight of the individual hills 
waa obtained. They were then placed in a well ventilated cellar 
until fall when they were removed to a cold-storage plant. The dates 
on which the various lots were dug, together with the yields |>er acre 
and the condition of the tops at the time of digging are given in 
table 1. 

Table 1 



Yield of Cobblers Dug at Intervals During the 

Development 



of 



Date of Digging 
1910 




Condition of Plants 



July 9 . . 
July 17 . 
July 24 . 
July 31 . 
August 8 , 
August 36 



bu. I 
124.0 I Two weeks after blossoming 

207.4 
258 . 8 
281.3 
280.9 



i Plants green, vigorous 
24 per cent of the leaves dead 

50.4 per cent of the leaves dead 

91 . 5 per cent of leaves dead. Stems still green 
Leaves and stems dead 
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It will be seen from the table that in a 37-day period, over which 
the work wais conducted, there was a gain of 156 bushels per acre m 
total yield. The greatest weekly increases were noted for July 17-24 
and for July 24-31, a gain of 50.9 bushels resulting in each of these 
time periods. It will be observed also that this period of greatest 
tuber development occurred between the time the tops began to die 
and when 50 per cent of the leaf surface was dead. It is interesting 
to note that in the time period from August 8 to August 16, that is, 
from the time 9*1.5 per cent of the leaves were dead until the stems 
and leaves were dead there was no increase in tuber development. 

In the spring of 1920 the seed was removed from the storage house 
and treated for 1 hour in a solution of mercuric chloride made up at 
the rate of 4 ounces of the crystals to 30 gallons of water. When the 
^eed had dried it was cut into uniform pieceis, each weighing 1 ounce. 
In so far as possible the number of eyes was kept uniform on the 
various seed-pieces. The soil on which this experiment was con- 
ducted is a Penn loam. At the time of planting, April 20, an ap- 
plication of 1,800 pounds of a 4-8-3 fertilizer was made in the row. 
A plot consisted of 20 hills and to eliminate as far as possible the 
error arising from the use of a plot this small, each treatment was 
repeated six times. 

While there were no marked diflferences in the time of germination 
of the various plantings, the inmiature tubers tended to be slightly 
ahead of those that were mature. As the season advanced, marked 
differences became apparent in the size and general vigor of the plants 
on the various plots. 

Table 2 

Height of the Vines in 1920 and Rainfall in 1919 



Date Dug, 
1919 




Series 



Series I Series | Aver- ) Rainfnll, 
5 6 I age 1919 



July 9. 



July 17, 



July 24 



July 31 



August 8 



Augu^ 16 



in. 


in. 


in. 


in. 


' in. 


in. 


in. 


12.5 


12.7 


12.9 


12.9 


13.3 


13.0 


12.9 


10.1 


10.5 


11.8 


11.0 


10.8 


12.6 


11.1 


13.0 


13.2 


13.4 


11.7 


12.8 


10.6 


12.4 


11.7 


11.9 


11.9 

1 


12.0 


10.9 


11.2 


11.6 


10.7 


11.1 


11.2 


10.0 


11.1 


10.9 


10.8 


9.8 


9.1 


10.1 


9.6 


9.2 


9.6 


9.6 



in. 

July 2-9 
1.25 

July 10-17 
1.83 

July 18-24 
5.02 

July 25-31 
0.23 

July 31-Aug. 8 
0.39 

Aug. 9-Aug. 16 
2.75 
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On June 14 the measurement of each plant was obtained. The 
average for each of the six plots is given in table 2. 

It will be seen from the table that with the exception of the seed 
dug on July 24, 1919, there was a fairly uniform decrease in the 
height of the vines with increased maturity in the seed^piece. The 
average of the six duplications is given in the second to the last 
column of the table. It will be observed that the vinei* from the seed 
dug July 17 are smaller than those from seed dug a week later, 
the average height being 11.1 and 12.4 inches, respectively. 

In this connection it is interesting to examine the precipitation 
records for 1919 for the time periods during which the seed was dug. 
These data are included in the last column of table 2. For the period 
July 2-9 and July 10-17 there was a rainfall of 1.25 and 1.83 inches, 
respectively, as compared with 5.02 inches for the period from July 
18 to 24; of this amount, 3.25 inches fell the first three days. This 
excessive rainfall, coming at a time when tuber development was at 
its maximum, doubtless led to a rapid soft growth of the tuber so that 
the texture of the cortical layer was probably as immature as was 
that of the tubens dug July 9. This fact may possibly account for 
the differences noted in vine growth in 1920. This is in accordance 
with the view expressed by Hutchison (1). In explaining the 
superiority of immature over mature seed he states that, "the oontex 
of immature tubers is thinner, less firmly attached and capable of 
Ijeing more easily ruptured than that of mature tubers. The charac- 
ter of the tuber coat varies with different varieties, and also in the 
same variety when grown under different conditions of soil and 
climate. Warm, dry soils favor this development find tubers grown 
on such land are unsuitable for seed." 

These differences in the appearance of the vines of the various 
plots were maintained throughout the growing season. 

Table 3 gives the average yield of the various plots, including 
primes* and seconds as well as the total yields. 



Table 3 
Relation of Immature Seed to Yield and to Percentage of Primes 



Date dug in 1919 


Primes 
per Acre 


1 
Seconds j Total Yield 
per Acre per Acre 


Proportion 
of Primes 


July 9 


bu. 

222.6 
207.6 
192.6 
1S9.4 
165.4 
156.2 


bu. 

48.2 
52.3 
57.1 
53.9 
50.4 
43.8 


bu. 

270.8 
259.9 
249.7 
243.3 
215.8 
196.4 


per cent 
82.2 


July 17 


79.8 


July 24 


77.1 


July 31 


77.7 


August 8 

August 16 


76.6 
77.7 
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On the basis of total yield the greatest returns were had from the 
plots planted with immature seed. With each increase in maturity 
there was a corresponding decrease in yield, the lowest yield being 
recorded on those plots planted with seed that had matured before 
being dug. Between the most immature seed, dug July 9, and that 
dug August 16, when the vines had died, there was a difference of 
74.4 bus-hels per acre. The yield of the plots from tubers dug July 
24 was not as great as from those dug July 17, despite the fact 
that vines on the former plots were larger than those on the latter. 

Except for. the plots planted with the most immature seed there 
was little variation in the number of second-prize tubers. The former 
plots gave a total yield of which 82.2 per cent were primes as com- 
pared with 79.8 per cent for the seed dug July 17. Of the remain- 
ing plots tho&e planted with seed dug July 24 and 31 showed 77.1 
and 77.7 per cent, respectively. 

From the results of the studies here presented it is apparent that 
the more immature the seed the greater will be the yield of market- 
able potatoes. It is questionable if the use of tubers from plants 
that have matured or which have died prematurely for seed purposes 
will give satis-factory results. In selecting tubers to be used for seed 
they should not only be free from disease but should be immature. 
Disease-free plants of low vigor cannot produce a maximum crop. 
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CELERY DISEASE INVESTIGATIONS 

R. F. Poole 

This department has been investigating the cause and methods of 
control of celery root rots on muck soil areas of Bergen (^ounty for 
a number of years?. Losse.-^, due to Bacillus carotovorus, Sclerotiniu 
liheHiana, and nenuUodes have been very severe, espe<*ially when 
infected ?oil was cropped witli Golden Self-Blanching varieties of 
celery. The heaviest losses occur under high temperature and mois- 
ture conditions, which are favorable for the development of these 
organisniiSi. (rreen varieties are noti severely attacked by Bacillus 
carotovorus. All varieties are susceptible to Sclerotitiia libertiana. 

Two methods of controlling root-rot diseases have been pursued 
in the field: application of chemical compounds as soil disinfectants 
and selecting for disease-resi-stant Golden Self -Blanching celery vari- 
eties. High-priced chemicals in the past few years made it necessary 
to discontinue the former part of our investigations. A very good 
supply of celery seed was produced last year from plants, which seemed 
to he ref-istant to Bacillus carotovorus. The plants were transplanted 
in the greenhouse from a muck farm. The seed is being tested this 
year on the infected muck soils. 

Damping^il of seedling celery plants of all varieties in green- 
houses has caused heavy losses, where plants were being grown for 
April and May plantings. This trouble is due to the well known 
fungus, Sclerotinia lihertiana, which causes lettuce drop and damping- 
off of many other vegetables and plants. Rotating celery and lettuce 
has spread this fungusf on cultivated areas. Tlie temperature and 
moisture conditions of greenhouses are ideal during early spring for 
the development of this fungus. Several thousand plants are some- 
times destroyed in a few days. The disease is first observed as a 
wet, soft rot near the ground. The plants later fall over, and a floe* 
culent white mass of the fungus will appear on^ the leaves which 
fall next to the ground. This white growth produce?* the sclerotia, 
which are small, hard black bodies that remain in the soil until next 
spring and give rise to a new crop of the fungus. 

For the control of this disease some very good results have been 
obtained by sterilizing infected muck soil in greenhouse beds with 
formaldehyde. Table 1 gives the results of work done this spring. 



462 



NEW JERSEY AGRICULTURAL COLLEGE 



TdUe 1 
Effect of Formaldehyde as a Control for Damping-Off of Celery 



No. 


Formalim 


Water 


Control 




pis. 


gals. 




1 


3 


25 


Poor 


2 


4 


25 


Poor 


3 





25 


Poor 


4 


3 


50 


Complete 


5 


4 


50 


. Complete 


6 


6 


50 


Complete 



Thia sterilization was done in a greenhouse which had concrete 
beds. The soil was slightly moistened before applying the formalde- 
hyde. The applications on the first three plots produced no noticeable 
control. The amount of water applied was not sufficient to saturate the 
soil thoroughly. When 25 gallons more of water was applied to these 
same strengths, making 50 gallons, it was suflBcient to saturate the 
soil, and completely control the organism. It is advisable that care 
be taken in selecting soil for the greenhouse beds from fields which 
have not been cropped in lettuce for three or more years. This soil 
should be sterilized with formaldehyde (3 pints of commercial for- 
malin to 50 gallons of water applied at the rate of 1 gallon to the 
square foot). Enough water must be applied to saturate the soil. 
Precaution is necessary to prevent reinfection after the beds are 
sterilized. 

The diseases of celery will be taken up more fully in a bulletin 
which will be issued within the next year. 
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REPORT OF SPRAYING TEST AT CAMPBELL'S 

SOUP FARMS 



R. F. Poole 

Spraying for the control of tomato leaf spots* and other diseases 
has already received a good deal of attention by the plant pathology 
department on the Campbell's Soup Farms, near Riverton. No satis- 
factory results have as yet been obtained to show any advantage to 
be gained by spraying, nor to enable this department to recommend 
a specific spray schedule for tomatoes in the state. The work this 
year has been a continuation of the work already reported in annual 
reports from this station by Dr. W. H. Martin, and in Bulletin 3-1:5. 

Spray applications were made July 9 and August 1 and l-t, re- 
«;pectively. Pickings were made September 1 and 13, and October 1, 
1920. A rainy season was a factor in preventing higher yields. Table 
1 presents some of the results. 

Table 1 
Results of Tomato SfNrayiiig Tests 



No. 


Treatment 


First 
Picking 
Sept. 1 


Second 
Picking 
Sept. 13 


Third | 
Picking 
October 1 


Total 
Yield per 
Acre 


1 


Cftieck 


lbs. 
568.12 
1111.00 
1237.25 
883.75 
833.25 
580.75 


lbs. 
2474.50 
3181.50 
4166.25 
3307.75 
4671.25 
2474.50 


lbs. 
429.25 
505.00 
404.00 
429.25 
454.50 
479.75 


lbs. 
5362.50 


2 
3 

4 


Bordeaux i-4-50 

Borden ux 0.5-0-^-50.. 
Check 


7406.00 
8966.00 
7136.60 


5 
6 


^Bordeaux 4-4-50 

Bordeaux 0.5-0-3-50. . 


9204.00 
5450.00 



This work will be continued. The effects of Bordeaux dust on the 
control of tomato leaf spots and fruit rots will be given some at- 
tention next year. 

Other diseases of tomatoes have been reported to this department. 
The Fusarium wilt has caused a good deal of damage in some fields. 
The streak disease was very severe during the late summer. Anthrac- 
nose was very common on late tomatoes. 
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INVESTIGATION OF HORSE-RADISH ROOT ROTS 

R. F. Poole 

The investigation of horse-radish root rots was carried out some- 
what in accordance with the work outlined in last year's report. We 
have learned that the mo^t important problem to be considered in 
this work is an improvement of storage conditions. The rot organism 
s])reads rapidly in the storage pit*!, and it is here that the infection is 
most severe. The temperature and moisture conditions become favor- 
able in the spring for the development of the rots, just previous to 
planting time. Large roots carried over winter in storage pits for 
sale are more susceptible to rots than are the smaller roots, stored 
for seed purposes. 



Presence of the Disease in the Field 

Several horse-radisih farms were visited during the summer and 
actual counts made of the number of misses in the field. Seed roots 
in many cases failed to germinate due to rots and this resulted in 
manv misses. Table 1 show^ the results of an inspection in August, 
1920. 

Table 1 

Stand of Horse-Radish on Four Farms in August^ 1920 



Farm 


Number of 
Plants Counted 


Number 


Misse9 


1 


1$35 
1000 
2000 
13a5 

1 . 


271 
270 
126 

182 

■ 


1 

1 

Per cent 
; 12.0 


2 


21.3 


3 


5.9 


4 


11.7 







Less than 1 per cent of the root** which had germinated and were 
growing became diseased in the field. 
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Control TesU 

Sulfur applied at the rate of 432, 648, 972 and 1080 pounds per 
acre and hydrated lime applied at the rate of 1080, 2160 and 2700 
pounds did not affect the yield in any way. The amount of disease 
on the areas to which thes^e compounds were applied was small and 
no disease control due to these mixtures could be estimated. 

Root^ selected at digging time became diseased very similar to 
I'mselected roots, when they were stored in the pits. Careful selection 
pf seed roots in the spring at planting time, and soaking them in 
corrosive sublimate or formaldehyde solutions showed that the num- 
ber of misses in the field could be reduced by proper selection and 
treatment. Table 2 gives the results of the test. 

Table 2 
Effect of Cutting Horse-Radish Roots to Control Rot 







■*.« 








S: 


Treatment j "S S 




9i 




jO 


., s 


X5 ^ 


Xi 


w 


a 


.IS 


SiS 


a 


% 


s 


3 O 


s 


• fH 


'A 






^ E 


^ 


1^ 



3 
4 



5 



Material 



I 



Strength 



Minutes 



I 



Formaldehyde 



Formaldehyde 



Corrosive 

Sublimate . 
Corrosive 

Sublimate . 
Selected root . 



3 pt. (Commercial 

formalin) to 50 gal. 

water 

3 pt. (Commercial 

formalin) to 50 gal. 

water 



1 to 1000 



I 



6 I Check 



1 to 1000 

. . . Both ends cut ; those! 
showin? any discol-j 
orat^'on were thrown! 
out 

No treatment 



(JO 

30 
20 
10 



Per cent 



3(>4 


46 


743 


C5 


4.S1 


25 


488 


33 


1211 


99 


1305 


182 



11.5 

8.0 
4.9 
0.3 



7.6 
12.2 



The resuljts of this experiment indicate that roots should be carei- 
fxilly selpct^d for planting. Both ends should /be cut, and thosfe 
showing a disease discoloration sorted and thrown out. The selected 
roots should then be soaked ini a corrosive sublimate solution as 
used above, dried and planted. This work will be continued, and 
storage conditions will be given more attention. 

It is hoped that this work will be sufficiently advanced during the 
coming year so that it can be published in bulletin form. 

30 
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INVESTIGATION OF SWEET-POTATO DISEASES 

R. F. Poole 

Since July, 1920, a very thorough investigation has been made of 
the sweet-potato disease situation) in the state. Inspections were 
made in order to ascertain the extent of loss due to "stem rot," "black 
rot," "soil rot," "scurf," and other field diseases, and also to locafe 
severely infested fields of these diseases- for experimental work. Stor- 
age houses also were inspected in several counties during the winter. 
These inspections have given us a very good view of the amount of 
experimental work needed along lines of sweet-potato disease control, 
both in the field and in the storage house. They have also aided us in 
locating severely infested areas of the different diseases, which are 
most suitable for making control tests. 

St«a-Rot Control Work 

For several years "sitem rot" has caused heavy sweet-potato losses 
in this state, especially in Gloucester County. At digging time in 
1919 the county agent of Gloucester County and the writer selected 
21 bushels of sweet potatoes by splitting the vines, and throwing out 
all those that showed discoloration due to the "stem rot" organisms. 
In the fieldst where the selection was made, 33 per cent of the sweet- 
potato vines were infected with stem rot. The potatoes were stored 
under normal conditions in a storage house at Swedesboro. The 
selected seed was sorted at bedding time and specimens showing 
diseases (less than 5/8 bushel) were thrown out. The potatoes were 
soaked from 8 to 10 minutes in a bichloride of mercury solution (1 to 
1000). After soaking they were immediately bedded in a flue-heated 
hot-bed. Before bedding the potatoes the bed was thoroughly cleaned, 
salt-hay placed over the flooring, and about 3 inches of clean sandy 
soil adiJed. After the potatoes were laid in the bed, they were covered 
with 3 inches of clean soil. The sprouts were grown by John Hunt, 
a very capable sweet-potato grower at Swedesboro. . 

On May 26 the sprouts were pulled and equally divided among 
5 sweet-potato growers, each getting about 4,000 plants. These plants 
were kept separatedl from those grown by the growers, but were 
planted in the same field in order to get some comparison. Three 
inspections were miide during the sununer. The total number of 
plants and those diseased with stem-rot were counted. Table 1 gives 
the results. 
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Table 1 

Results of Sweet-Potato Stem Rot Disease Omtrol Experiments 

in Gloucester County 



• 

o 

;? 

a 
o 

B 

u 

X 


Selection 


Total Plants 
Countwl 
July 22 


Diseased 
Plants 
July 22 


Total Plants 
Counted 
August 23 


^ m *^ 

05 C S 

^ U ti 


Diseased 
Plants 
September 28 


1 


Experiment 
Grower . . . 


Station 


4144 
1543 

2810 
1206 

2026 
1170 

3413 
llOi 

3380 
1316 

• • • • 


per cent 

1.88 
2.85 

4.61 
4.47 

3.38 

5.81 

5.27 
4.81 

1.41 
1.36 

• • « • 


4144 
4043 

2810 
2814 

2626 
2473 

3413 
3145 

3880 
3047 

1100 


per cent 

3.10 
6.30 

4.90 
6.20 

5.20 
6.90 

0.70. 
14.70 

1.70 
2.30 

26.00 


per cent 

5.08 

8.70 


2 


Experiment 
Grrower . . . 




Station 


11.20 
14.65 


3 


Experiment 
Grower . * . 


Station 


11.60 
14.'00 


4 


Experiment 
Grower . . . 


Station 


20.70 
30.20 


5 


Experiment 
Grower . . . 


Station 


3.60 
3.90 


6 


No treatmei 


it 


51.00 









These experiments were made to determine if the stem-rot disease 
can be reduced. Sweet potatoes actually infected with the "stem rot" 
were not bedded to compare with those selected. There are sufficient 
data available to showi that heavy infection of "stemi rot" occurs when 
carelessly selected sweet-potato seed is taken from an infected field. 
This is the result of one year's experimental work. The data given 
show favorable control results for one season, and the tests will be 
continued another year along the same line. 

There are many climatic and seasonal differences in the counties 
in which sweet potatoes are grown in this state arid there is more 
"stem rot" in some counties than in others. Sweet potatoes were 
selected at digging time in several of the other counties,. treated and 
bedded according to the program followed in Gloucester County. This 
will give us further data on "stem rot" control. 
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Other Experiments 

A very extensive experiment for the control of "soil rot" has been 
arranged in Gloucester County in cooperation with the extension 
division and the county board of agriculture. Sulfur, lime, acid phos- 
phate, nitrogen and potash in varying strengths have been applied to 
an area on which 85 per cent or more of the total roots were infected 
with soil rot at digging time. The plots are sufficiently large, and 
should show average results. This experiment covers more than 3 
acres and will require a good deal of time. 

Inspections at digging time showed that 50 per cent or more of the 
potatoes harvested in New Jersey were affected with soil stain, also 
known as "scurf." This disease was very severe when manure and 
other organic matter were applied in the row or in the hill. Several 
experiments have been arranged to find out definitely how the disease 
is disseminated and to study control methods. 

Black rot has been severe on some farms. Seed was selected at 
digging time in the infected fields. Potatoes selected for seed were 
soaked 10 minutesi in a bichloride of mercury solution (1 to 1000) 
and bedded in a sanitary hot-bed. Close observation will be taken 
of the spread of the disease in the field. 

Up to this time investigations of stem-rot control have been confined 
to Gloucester County. This year attention is being given to the Fu- 
sarium wilt in most of the southern counties at the requesit of growers 
from Atlantic, Camden and Burlington counties. Severe cases of 
black-rot infection have been called to our attention. The practice of 
selecting seed at digging time, treatment at bedding time and grow- 
ing sprouts undei^ sanitary conditions^ is receiving a good deal of 
attention. 

The results on the control of stem 'rot are very largely due to the 
N^'ork of Dr. L. L. Harter, of the U. S. Bureau of Plant Industry, 
and L. A. Cooley, county agent of Gloucester County. The latter 
has devoted a good deal of attention to the work along with the writer. 
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STUDIES ON EGGPLANT WILT 

C. M. Haenseler 

The eggplant growers of southeni New Jersey have suffered serious 
losses for many years due to tbe eggplant wilt caused by a species of 
Verticillmm. Very little experimental work has been done on the 
eggplant wilt and consequently little is known about this disease ex- 
cept the knowledge gained by observations. There has even been some 
uncertainty as to the identity of the causal organism. 

Some experimental studies were carried out during the spring and 
summer of 1920 to determine (a) the species of organism causing 
the eggplant wilt in New Jersey and (b) the time and manner of 
infection. 

A number of collections of wilted eggplants were made in the fall 
of 1919 and examined for possible wilt organisms. All the plants 
showdng characteristic wilt symptoms revealed the presence of a fun- 
gus growth in the vascular tissue when examined microscopically in 
cross-sections. The fungous hyphae were noted in the secondary roots, 
primary roots, the main stem and the secondary branches to within a 
few inches of the growing tip. No hyphae were found in the pedicel 
of the fruit. 

Tissue cultures were made from a number of plants, the ordinary 
precautions being taken to prevent contamination. Pure cultures of 
Verticillmm alho-atrum were obtained in almost every case. 

Inoculation experiment* with the isolated organism were carried; 
out as follows: 

The soil in two flats was thoroughly sterilized with formaldehyde 
(3^" pints of formalin to 50 gallonsi of water) and allowed to dry for 
10 days. One of these flats was heavily inoculated with a spore and 
mycelium suspension lof F. alho-atrum and the other was left uninoc- 
ulated. Both flats were seeded with eggplant seed of the American 
Bladi Beauty variety. When the seedlings » were 5 weeks old they 
were ^^spotted^' into a transplant bed as would ordinarily be done in 
farm practice. This transplant bed had been sterilized with formal- 
dehyde and afteri drvdng, one-half was inoculated heavily with V, 
alho-atrum. The seedlings from the sterile seed-bed were set into 
the .transplant bed, one-half into the inoculated' portion and one-half 
into the sterile portion, Likewise the seedlings from the inoculated 
seed-bed were transplanted, part into inoculated, and part into the 
sterile soil. 

When the plants were about 4 to 5 inches high they were set into 
the field on a plot of ground which had not grown eggplants pre- 
viously. One month after transplanting into the field one-half of 
the plants were inoculated with V, alho-airum by puncture just below 
the ground level. 
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If we designate those plants which were from the inoculated seed- 
bed by S, those from the sterile seed-bed by s, those from the inocu- 
lated transplant bed by T, those from the sterile transplant bed by t, 
those which were puncture-inoculated in the field by F, and those 
which were not puncture-inoculated in the field by f, we have the 
following group of treatments with 10 plants to each group : 

« 

8tf, Sterile seed-bed, sterile transplant bed, not puncture-inoculated. 

8tF. Sterile seed-bed, sterile transplant bed, puncture inoculated. 

Stf, Inoculated seed-bed, sterile transplant bed, not puncture-inocu- 
lated. 

8tF, Inoculated seed-bed, sterile transplant bed, punctuxe-inocudated. 

«r/. Sterile seed-bed, inoculated transplant bed, not puncture-inocu- 
lated. 

sTF. Sterile seed-bed', inoculated transplant bed, puncture-inoculated. 

8Tf. Inoculated seed-bed, inoculated transplant bed, not puncture- 
inoculated. 

STF, Inoculated seed-bed, inoculated transplant bed, puncture-inocu- 
lated. 

The plants were carefully observed during the summer for symp- 
toms of wilt. Typical wilt occurred only in a very few plants but the 
effects of the disease were shown in most of the inoculated plants by 
a slow grovrth, small fruit and a premature dying of the oldest leaves. 
One of the 10 check plants (stf) suddenly developed a very severe 
case of typical wilt between September 10 and 15, but the other 9 
plants remained in the primie of condition until frosit. 

The plants inoculated in the seed-bed only (Stf) or in the trans- 
plant bed only (sTf) were not seriously affected but showed some 
signs of disease in a number of plants. 

The plants inoculated both in the seed-bed and the transplant bed 
(STf) showed slightly more dwarfing and a more rapid dying of the 
old leaves. 

The most severe effects were gotten in the plants puncture-inocu- 
lated in the field (stP, StF, sTF and STF). AH of these plants 
showed severe dwarfing due to the inoculation, and also bore a poor 
crop and lost the old leaves prematurely. But in spite of these in- 
jurious effects there was no typical wilting, the tips remaining in a 
growing condition until frost. Plants wounded by puncture but not 
inoculated showed no ill effects whatever. 

Table 1 shows the average height of the 10 plants of each group, 
the measurement being the distance from the ground level to the end 
of the main branch. 
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TaUe 1 
Hoght of Eggplants Receiving Different Treatments 



Plant Group 


Height 


Relative Height 




in. 




*//. 


2S.7 


100.0 


8tF. 


23.7 


82.6 


Stf. 


2fi.r) 


02.7 


StF. 


23.1 


80.5 


iTf, 


27.6 


96.2 


:TF. 


23.7 


82.6 


8Tf. 


2«.2 


91.3 


STF. 


23.7 


82.6 



Although there are noticeable differences shown in this table, these 
differences were much more conspicuous in the field, due to the pre- 
mature dying of the oldest leaves on the diiseased plants. There was 
also a difference in the size of the main stem in the inoculated and 
the uninoculated plants. For example, the average diameter of the 
10 check plants (sif), 1 inch above the ground level was 19.2 mm. 
The ten plants in the adjacent row, which were puncture-inoculated 
in the field (stF) had an average diameter of 14.4 mm., a difference 
of 4.8 mm. in favor of the uninoculated plants. 

Microscopic examinations of every plant in the 8 lots were made 
to determine whether or not a vascular mycelium could be located. 
The check plants (stf) showed only one plant with a vascular fungus, 
and with the exception of this plant the wood was healthy and light- 
colored. Eighty-eight per cent of the inoculated plants showed a 
darkening of the vascular bundles and 61 per cent of the inoculated 
plants showed a vascular fungus by microscopic examination. It was 
noted that a plant which showed a premature dying of the old leaves, 
a dwarfing of the plant and a darkening of the vascular tissue fre- 
quently failed to show the presence of a mycelium in the vessels. This 
was also noted in material collected in the field. Whether the fungus 
in these eases had disintegrated or whether it was localized in some 
part of the plant was not determined. Frequently a badly diseased 
plant showed only traces of the organism in the vascular system and 
in such cases it was difficult to account for the wilting on the ground 
that the water supply had been cut off by the clogging of the ti:acheary 
tubes, an explanation that is generally given for the vascular "wilts." 

A duplicate of the above test was carried out in another field where 
eggplants had been grown a few years before. All of the plants in 
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this test developed wilt symptoms, no differences being apparent 
between the cheek and the inoculated plants. This was evidently due 
to the presence of the wilt organism in the field and the infection of 
the plants* after transplanting. 

One field observation was made which is worthy of mentioning in 
connection with these studies. In 1919, Roscoe Bateman, of Gren- 
loch, X. J., suffbred considerable los^ from eggplant wilt. In 1920 
he planted on "new'' land w^here eggplants had not been grown for 
many years, if ever. The major part of this newi field was manured 
with manure purchased from the city market but a narrow strip 
received manure produced on the home farm. The plants grown on 
the area receiving city manure bore a fine crop of fruit and showed 
only a very small percentage of wilt, and that late in the season. The 
plants grown on the area receiving the home-made manure, on the 
other hand, failed to make a good growth and produced practically 
no marketable fruits. All these plants were affected by the wilt dis- 
ease as was shown by the dwarfed condition, the darkening of the 
vascular tissue and the premature dying of the old leaves. 

It s-eems evident that in this case the disease was carried in the 
manure. Although such observational evidence is not convincing, 
yet it should be taken as a caution against using manures which are 
liable to contain the wilt organism. 

A test was made to determine wihether or not seed taken from the 
fruit of wilted plants carries the wilt organism. Two ripe fruits were 
collected from plants which by external symptoms and by micro- 
scopic and cultural tests proved to be badly affected with VerticUlium 
wilt. These fruits were surface-sterilized and cut open with a sterile 
knife. Five seeds from each of the fruits were plucked out with 
sterile forceps and placed into flasks containing nutrient agar, one 
seed being placed in each, flas-k. Five other seeds were taken from each 
of the fruits and cut into halves and put into flasks of agar. These 
twenty cultures were incubated for 30 days at 29 °C. Three of the 
flasks developed bacterial contamination but no fungus developed in 
any of the cultures. This test would indicate that the wilt organism 
does not advance into the seed of fruits) borne on badly diseased vines. 

Attempts to infect tomato and pepper plants with the VertidlUum 
taken' from wilted eggplants gave negative results. 
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SPRAYING EXPERIMENT FOR THE CONTROL OF PEAR 

FRUIT AND LEAF SPOT 

f 

C. M. Haenseleu 

A spraying experiment was conducted in the spring of 1920 in a 
pear orchard owned by the Minch Bros., Bridgeton, X. J., to deter- 
mine the relative eftieienc-y of various spray mixtures in controlling 
the pear fruit and leaf spot caused by Fabrcea macidata. The orchard 
was blocked off into five plots of about 30 to 40 trees each, and the 
plots sprayed as follows: 



1 gallon to 40 gallons of 



Plot 1. 


Check — no spray. 


Plot 2. 


Commercial concentrated lime-sulfur ; 




water. 


Plot 3. 


Bordeaux m,ixture, 3-4-50. . 


Plot 4. 


Self-boiled lime-sulfur. 8-8-50. 


Plot 5. 


Pyrox. 



Three pounds of dry arsenate of lead per 100 gallons of spray 
was added to each of the mixtures except the Pyrox. Four spray 
applications were made; on May 17, May 27, June 9 and July 30, 
respectively. 

During the summer the unsprayed plot developed con?<ideral)le 
fruit and leaf spot and an examination made on September 22 showed 
that many of the unsprayed tives had lost one-half or more of their 
leaves as a result of the disease. 

The commercial lime-sulfur, Bordeaux mixture, and Pyrox all gave 
a complete control of the fruit and leaf spot, but these mixturoj^ 
caused more or less spray injury to the pear fruit. Although this 
spray injury did not affect the yield it was sufficient to mar the gen- 
eral appearance and consequently decrease the market value of the 
fruit. 

On the self-boiled lime-sulfur plot a small amount of disease devel- 
oped but the attack was not severe enough to cause any appreciable dam- 
age. The fruit on this plot did not show any signs of spray injury 
and was much smoother and better in general appearance than that 
from any of the other plots. Since the self -boiled lime-sulfur gave 
a practical control of: the disease, and at the same time left the fruit 
in such perfect market condition, it may be concluded that the self- 
boiled lime-sulfur gave slightly better results in this experiment than 
did the other three spray mixtures. 

This experiment was planned to compare the relative value of 
various spray mixtures in controlling the pear fruit and leaf spot and 
not to work out a complete spray calendar for this disease. The 
number of applications necessary to insure a complete control and the 
best time to apply tha^e is still a problem to be solved, and will be 
taken up during the coming year. 
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Until a complete spray schedule has been experimentally worked 
out it will doubtless be best to use a schedule similar to that used so 
successfully in the above tests. From these tests we know that good 
results may be expected from four applications of self-boiled lime- 
sulfur, beginning about 10 days after petal fall, giving the first three 
sprays at 10 to 14-day intervals and the fourth spray about 3 weeks 
after the third. This treatment should give clean, smooth fruit and 
leave the trees in a vigorous condition to produce strong healthy 
fruiting spurs for the following year's crop. 



t HACTtRIAL DlS 



Fig. 2. Ractkrial Soft Rot of Carrot, Dub i 



r ScoECii or Maple. 



Bvn Rot of Koseh. Jlolrytia sp. 



Fig. 1. The Siieeak IJ;8 



Fio. 2. Leaf Mold of Tomato. Cladosporium /wliii 
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FOLIAGE INJURIES 

^ilEL. T. Cook 

During the spring and early summer of 1921 we had an excep- 
tionally large number of inquiries concerning the scalding and falling 
of the foliage of trees. Most of these inquiries were concerning the 
foliage of sugar maple, Norway maple and beecli, Imt some inquiries 
were made in regard to apple and cherry. 

In this connection we must again call attention to warm weather 
in the early spring followed by frosts which destroyed the greater 
part of the peach and cherry crop and very greatly reduced the apple 
crop. The frost came when the young foliage was very susceptible to 
injury and the effects were noticeable on forest, shade and fruit trees. 
Furthermore, many leaves that did not show injur}- at that time fell 
in great abundance later in the season. This was very frequently 
confused with falling due to other causes. The greatest confusion 
was in regard to the cherry in which the falling was partly due to 
the early frost and partly to the leaf spot fungus Cylindrosporium 
paM, 

The leaf-scald of the shade trees was due primarily to the lack of 
both water and food. City drainage is planned to get rid of the 
water as rapidly as possible, which makes it impossible for any con- 
siderable amount to penetrate the soil. Furthermore, the soil surface 
is reduced by the pavements. Since trees cannot get the mineral 
foods of the soil without water, they suffer for want of both water and 
food. The transpiration is increased by the reflected heat from the 
pavements and buildings. The result is the scalding or the falling 
of the foliage, and in some cases both. 

This can be controlled to some extent by pruning out 25 per cent 
or more of .the branches in the fall, by giving good applications of 
fertilizers in the spring and by loosening the soil around the trees 
so as to permit the water to enter the soil. 
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